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ABOUT SMDK2440 BOARD 


SYSTEM OVERVIEW 


SMDK2440 (S3C2440 Development Kit) for S3C2440X is a platform that is suitable for code development of 
SAMSUNG's S3C2440X 16/32-bit RISC microcontroller (ARM920T) for hand-held devices and general 
applications. 


The S3C2440X consists of 16-/32-bit RISC (ARM920T) CPU core, separate 16KB instruction and 16KB data 
cache, MMU to handle virtual memory management, LCD controller (STN & TFT), NAND flash boot loader, 
System Manager (chip select logic and SDRAM controller), 3-ch UART, 4-ch DMA, 4-ch Timers with PWM, I/O 
ports, RTC, 8-ch 10-bit ADC and touch screen interface, IIC-BUS interface, IIS-BUS interface, USB host, USB 
device, SD host & multimedia card interface, Camera Interface 2-ch SPI and PLL for clock generation. 


The SMDK2440 consists of S3C2440X, boot EEPROM (flash ROM), SDRAM, LCD interface, two serial 
communication ports, configuration switches, JTAG interface and status LEDs. 


SMDK2440 OVERVIEW 


The SMDK2440 (S3C2440 Development Kit) shows the basic system-based hardware design which uses the 
S3C2440xX. It can evaluate the basic operations of the S3C2440X and develop codes for it as well. 


When the S3C2440X is contained in the SMDK2440, you can use an in-circuit emulator (MULTI- 
ICE/OPENice32-A900). 


This allows you to test and debug a system design at the processor level. In addition, the S3C2440X with 
MULTI-ICE/OPENice32-A900 capability can be debugged directly using the MULTI-ICE/OPENice32-A900 
interface. 


Figure 1-1 shows SMDK2440 function blocks. 
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Figure 1-1. SMDK2440 Function Block Diagram 
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FEATURES 


— §$3C2440xX: 16/32-bit RISC microcontroller 
— X-tal operation or oscillator 


— Boot ROM: AMD 8M bit LEA (support half-word size boot ROM) 
Intel StrataFlash 16M-byte x 2 ( word: 16M-byte x 2 EA): Unload (Option) 


SAMSUNG NAND flash 64M-byte LEA (smart media card), 
SAMSUNG NAND flash 64M-byte LEA (sop type) 

— SDRAM: 64I-byte (32M-byte x 2) 

— SRAM: 256K x 16 — Unload(Option) 

— TFT/STN LCD and touch panel interface 

— Three-channel UART (including IrDA) 

— One Host Type USB port & Selectable Device and Host Type USH port 

— SD host (MMC) interface 

— Smart media card 

— JTAG port (MULTI-ICE/OPENice32-A900 interface) 

— RTC X-tal input logic 

— IIC with KS24C080 

— ADC interface 

— SPI interface 

— IIS interface (Sound CODEC audio input/output) 

— EINT interface 

— GPIO Switch Interface 

— IrDA interface 

— Ethernet interface 

— PCMCIA interface 

— Extension connector 34P * 3 EA 

— LED display (debugging) 

— CAMERA Interface 
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CIRCUIT DESCRIPTION 


The SMDK2440 is designed to test S3C2440X and develop software while hardware is being developed. Figure 
1-3 shows SMDK2440's block diagram. 


POWER SUPPLY 


SMDK2440 is operated by 1.2V for ARM core, 2.5V/3.3V for Memory and 3.3V for I/O pad and several 
peripherals. SMDK2440 is supplied by 9V/2A DC Adaptor Power. 


The SMDK2440 has distributed power plane, with power going separately to the MCU and the main power 
plane. For this reason, power jumpers including J4-C~J15-C on the CPU board, J11-B, J12-B and J601-B on 
the base board are inserted. 


DC-Adapter (VDD_5V) = (VDD_LCDI (VDD_S5V) 
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Connector lolle) (LDVDD) 


(VCC) Y38-B 
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Figure 1-2. SMDK2440 Power Plane 
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Figure 1-3. Detailed SMDK2440 Board Diagram 
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SMDK2440 SYSTEM CONFIGURATIONS 


CLOCK SOURCE 


EXTCLK or X-TAL can be selected for the system clock of S3C2440X and USB by the suitable setting of OM 
values. 


Table 1-1. System Clock (MPLL) & USB Clock (UPLL) 
PIN FUNCTIONS OM[3:2] DESCRIPTIONS 


Clock source selection | 0 | 0 — |MPLL:XTAL, — UPLL: XTAL 


RTC Clock 
32.768KHz, X-tal is available in SMDK2440 as the RTC clock source. 


NOTES: 

1. Although the MPLL starts just after a reset, the MPLL output (Mpll) is not used as the system clock until the software 
writes valid settings to the MPLLCON register. Before this valid setting, the clock from external crystal or EXTCLK 
source will be used as the system clock directly. Even if the user wants to maintain the default value of the MPLLCON 
register, the user should write the same value into the MPLLCON register. 

2. OM[3:2] is used to determine test mode when OM[1:0] is 11. 


RESET LOGIC 


The nRESET (system reset signal) must be held to low level at least 4 CLKs to recognize the reset signal and it 
takes 128 CLKs between the nRESET and internal NRESET. nRESET and nTRST (JTAG reset signal) are 
connected through jumper J35-C on the CPU board. 
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BOOT ROM (BANKO) 

The data bus width of BANKO can be configured in byte, half-word or word in S3C2440X. 

In the case of SMDK2440, half-word data bus width (AMD flash memory), half-word or word data bus width 
(STRATA flash memory), and byte or half-word data bus width (Samsung NAND flash memory) access can be 
selected by the suitable jumper setting. 

AMD flash or STRATA flash memory can be selected by using jumper (J3-B & J4-B) option for boot ROM. 

In the SMDK2440, the data bus width of AMD flash memory is fixed by half-word data width (16-bit) and 
STRATA flash memory can use word (32-bit). 


But AMD flash and STRATA flash cannot be selected for BANKO or BANK1 at the same time. 
Data bus width of BANKO should be set by memory type of BANKO. It is set by OM[1:0](J2-B & J1-B). 


J3-B 


nCE_S32 


BankO - AMD Flash 16bit 


1 lo J3-B 


° nCE_S32 nCE_A16 


2 
= 


nGCSs4 


BankO - Intel Strata Flash 32bit 


SMC_nFCE SMC_nFCE 


BankO -NAND Flash SOP Type BankO -NAND Flash SMC Type 


Figure 1-4, SMDK2440 Board Memory Configurations 
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Table 1-2. Memory Type and Data Bus Width 


Pin Functions Descriptions 


BANKO/1/4 memory type AMD flash memory : BANKO 
selection and data bus width STRATA flash memory : BANK1 
configuration Data bus width of BANKO : Half-word 


Data bus width of BANK1 : Word 


Short | Open Open Short | AMD flash memory : BANK4 
STRATA flash memory : BANKO 
Data bus width of BANKO : Word 
Data bus width of BANK4 : Half-word 


Table 1-3. Boot Memory Type and Bus width configuration OM[1:0] 


[Fin Functions | _ai-@[0mo] | a2-6[0ma] | ____Descvipfons = 
Pay 2) ar ord sty) 
OE 


NAND FLASH CONFIGURATION 


Table 1-4. NAND Flash Type Selection 
OM[1:0] = NAND Boot Setting (L, L ) 


2-3(L) 
Normal NAND 


256 
512 


NOTE: 
- Jumpers on the base board: J1-B, J2-B, J3-B, ... 
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GENERAL I/O PORTS 


The S3C2440X's general I/O ports are used for SMDK2440 key interrupt input, normal input and LED status 
display. The function of control switch and the status of LED can be defined by user software. 


Table 1-5. General I/O Configurations on SMDK2440 


| PEI] 4] | Output LED LEDdisplay = ssti—sCOY 


GPFO, GPF2, GPG3 & GPG11 Input Key input pad (external interrupt input pins). 
(EINTO, 2, 11 & 19) 


U4 (EPM7032) XDMA CHANNEL SELECTION 


Table 1-6. U4-C XDMA Channel Selection 


[—Pinrunsione [ue [me | —‘erpione 


XDMA channel selection (1-2) (1-2) nXDREQO, nXDACKO 
(2-3) (2-3) nXDREQ1, nXDACK1 


NOTE: 
- Jumpers on the CPU board: J1-C, J2-C, J3-C, ... 
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LCD INTERFACE 


TFT/STN LCD controllers are equipped in the S3C2440X. TFT/STN LCD, touch panel and LCD backlight driver 
are supported in the SMDK2440. 


NOTES: 
It is supported 2-type SEC TFT LCD panel(SAMSUNG 3.5” Portrait/256 Color/Reflective a TFT LCD) 


LTS350Q1-PD1 Panel with touch panel and front light unit 
LTS350Q1-PD2 Panel only 
LTS350Q1-PE1 Panel with touch panel and front light unit 
LTS350Q1-PE2 Panel only 


TOUCH SCREEN 


Figure 1-5. Touch Panel Film Connector on SMDK2440 
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SPI Connector 


Figure 1-6 shows the way SMDK2440 provides SPI (CON15) signals. 


CON15 
i] SPICLK 
2 SPIMOSI 
3 SPIMISO 
4 nSS_SPI 
5 


Figure 1-6. SPI Connector on SMDK2440 


AID CONVERTER INTERFACE 
The S3C2440X has Analog to Digital Converter (ADC). The ADC has 8-ch analog input signals. 
The SMK2440 provides the ADC (CON8) signals as follows: 


Table 1-7. ADC Interface on SMDK2440 


[of pin [ Descrintons | #ofpin | Descriptions | #ofpin | Descriions | ¥ofpin | Descriptions 


[2 [am | s | tse | 8 | rsx [| 
[7a ane [6 [sve fer 
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SD HOST (MMC) INTERFACE 


SD(MMC) is provided by the S3C2440X and SD card socket (CON13) is supported in the SMDK2440 


VDD3.3V 


ncD_SD 


WP_SD 
SDDATAL 
SDDATAO 


SDCLK 


SDCMD 


SDDATA3 
SDDATA2 


Figure 1-7. SD Card Socket on SMDK2440 


liC INTERFACE 


Serial EEPROM S524C80D80 (KS24C080) access function is provided by SMDK2440 and there is also IIC 
interface between S3C2440X and camera module through U37-B(CBTD3306) buffer. 
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USB INTERFACE 


Dual USB Connector(CON3) for Two USB port A-Type and one USB port B-type(CONS5) are supported by the 
SMDK2440. 


VBUS VBUS Resister VBUS 
DNO(D-) DN1(D-) DN1(D-) 


USB port A-type USB port A-type USB port B-type 
(USB Host) (USB Host) (USB Device) 


Figure 1-8. USB Ports on SMDK2440 
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You Can be select the USB port 1 (DN1, DP1) by Jumper (J14-C, J16-C) 


B-Type CON B-Type CON 
1 J14-C 


2 o| DN1 
3 
A-Type CON A-Type CON 


USB Port1 A-Type Connection(USB Host) 


B-Type CON B-Type CON 


A-Type CON A-Type CON 


USB Port1 B-Type Connection(USB Device) 


Figure 1-9. USB Port1 Selection 
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UART INTERFACE 


The S3C2440X UART unit provides three independent asynchronous serial I/O (SIO) ports including IrDA. 
In SMDK2440 board, a user can change the ports connected to connectors by setting related jumpers. 


Table 1-8. UART Configurations 


| -_ -_ a“ -_ 
UART configurations (2-3) (1-2) CON14: UARTO, 
CON22: UART1 
(1-2) (2-3) CON14: UARTO, 
CON22: UART2 


CON14 (Female) CONZ22 (Female) 


Figure 1-10. UART Ports on SMDK2440 
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IrDA INTERFACE 


IrDA is supported by SMDK2440 and J17-B and J19-B should be set to UART2 (RXD2 and TXD2) for IrDA. 


Figure 1-11. SMDK2440 Board IrDA Configurations 


Table 1-9. IrDA Configurations 


UART2 (2-3) Set UART mode 
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EXTENSION CONNECTOR INTERFACE 


Table 1-10. Extension Connector (CON10, CON11 & CON12) on SMDK2440 


zu_| DATA 


DATA17 
DATA18 
DATA19 
DATA20 


DATA21 
DATA22 
DATA23 


DATA15 DATA24 
DATA16 DATA25 


[0 
Ta 
2 i 
ac 2 


ND A 
AO A 
Al Al 
A2 Al 
A3 1 
A4 

5 


a 
A 
a 


[#oFpin | Descriptions [# ofpin | Descriptions | #ofpin | Descriptions | ¥of pin | Descriptions 
[a [ nocse | a0 | crcr | a9 | nxoacea | 28 | GND 
[2 [| necs:_ | as | crea | 20 | nxorego | 29 | GND 
[a | nocse | a2 | ccs | a | crcs | 90 | nneseT 
[a | nocss | as | crcs | 22 | mxoreqa | | voosv 


fs | nocs7 | a¢ | cco | 28 | vooiev | 32 | vooaa 
[~s [| nccss [as [rca [ae crciz [aa | cikours 
[7 [cco [as | crcio [2s _[ ono | 24 | cnn 
[a | crcs | a7 | woacko | 26 | cixouro | - | - 
fs [| crc: | ae | crc | a7 | voosw | - | - 


AE? 
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CAMERA INTERFACE CONNECTOR 


1-18 


XCAM_YO 
XCAM_Y2 
XCAM_Y4 
XCAM_Y6 


XIIC_SDA 


XIIC_SCL 


XCAMCLK 


Figure 1-12. CAMERA Interface Connector on SMDK2440 
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NOTES 
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TOOLKIT AND DEBUGGING 


SMDK2440 ENVIRONMENT SETUP 


The evaluation environments for the SMDK2440 are shown in Figure 2-1. The serial port (UART1) on the 
SMDK2440 has to be connected to COM port of the host PC. This can be used as a console for monitoring and 
debugging the SMDK2440. And the USB device on the SMDK2440 should be connected to the USB host of the 
host PC for downloading test images. 


If you have an emulator such as MULTI-ICE and OPENice32-A900, you can use JTAG port on the SMDK2440 to 
interface the emulator. 


Host PC 
os 


——E RS232 cable 


USB host 


| Adapter DC9V | 


USB cable 


MULTI-ICE 


or 
OPENice32-A900 


| USB host | USB device | UART1 
saczaaox 


SMDK2440 


Figure 2-1. Setup Environment for SMDK2440 Board 
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RS232C CABLE CONNECTION 


The serial cable is made as in Figure 2-2. The pins numbered only 2, 3, and 5 are used; make sure to check the 
cable's connections to prevent other pins from being used. 


The UART1(CON22) and PC COM1 or COM2 port has to be connected through this cable connection. 


For Host For SMDK2440 
(Female D-SUB9) (Male D-SUB9) 


Figure 2-2. Serial Cable Connections for SMDK2440 Board 
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USB DOWNLOADER INSTALLATION (ON WINDOWS 98, ME, 2000 OR NT) 


To install the USB downloader, follow the steps: 


BRB WN F 


o1 


. Program the u2440mon.bin into the flash memory of SMDK2440X board. 

. Configure Boot Jumper Setting (J1-B ~ J9-B). 

. Turn on the SMDK2440. 

. If you installed the device driver for SMDK2400X/SMDK2440X before, overwrite new ‘secbulk.sys’ at 


C:\WINDOWS\SYSTEM32\DRIVERS. In this case, the step 6 will be skipped. 


. Connect the SMDK2440X board with the PC (See Figure 2-3). 


6. When the USB device driver installation window appears, install the USB device driver (Secbulk.inf). 


Note: ‘secbulk.inf and ‘secbulk.sys’ should be in the same directory (See Figure 2-4). 


7. Run ‘dnw.exe’. 
8. Turn the SMDK2440 off and then on. 
9. The message ([USB:OK)]) in the window title bar indicates that the installation is successfully completed. 


Add New Hardware Wizard 


This wizard searches for new drivers far: 


SEC S3C2440 Test B/D 


4 device driver is a software program that makes a 
hardware device work. 


Cancel 


Figure 2-3. Add New Hardware Wizard (Window98) 


NOTES: 


1. 


O1 Fe. G0). 


If you have installed the device driver before, replace the old 'secbulk.sys' in C:\WINDOWS\SYSTEM32\DRIVERS with 
the new 'secbulk.sys'. 

The maximum speed of the 'secbulk.sys' with SMDK2440 will be about 980KB/S. 

‘dnw.exe': PC USB/serial downloader program. 

‘secbulk.inf' and 'secbulk.sys': PC USB driver. 

‘'u2440mon.bin': S3C2440X USB downloader firmware. 
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Add New Hardware Wizard 


Windows will search for new drivers in its driver database 
on your hard drive, and in any of the following selected 
locations. Click Next to start the search. 


T Floppy disk drives 
T CD-ROM drive 
MW Microsoft Windows Update 


 Specity a location: 


[C:Awork\2440\US Bdownloader ~| 


Add New Hardware Wizard 


\Windowe driver file search for the device: 


SEC SOC Test Board 


Windows is now ready to install the best driver for this 
device. Click Back to select a different driver. or click Next 
to continue. 


Location of driver: 


=| CAWORKA2440\U SBDOW™T\SECBULK.INF 


Figure 2-4. USB Device Driver Installation 
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S3C2440X TOOLKIT AND DEBUGGING 


Add New Hardware Wizard 
= SEC SOC Test Board 


Windows has finished installing the software that your new 
hardware device requires. 


= Beck | Finish | 


Figure 2-4. USB Device Driver Installation (Continued) 


CONFIGURING DNW 
To configure the DNW, which works as USB and serial download utility, follow the steps: 
Run the DNW. 


Select Options from the Configuration menu (See Figure 2-5). 
Configuration > Options 


3. Select Baud rate for serial communication. 
Serial communication properties of the DNW are as follows: 
Data bits:8-bit / Stop bits:1 / No flow control 


Select a COM port of the host PC to communicate with the SMDK2440. 
Set USB download address. 
Click the OK button. 
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__ DNW v0.50A [COM1,115200bps] [USB:OK]_ 


UART/USB Options 


Serial Port 
—Baud Rate— — COM Port— 


115200  COM1 
* 57600 COM 2 
38400 ™ COM 3 
19200 ™ COM 4 


c 
c 

© 14400 
~ 9600 


USB Port 


Download Address jox30000000 


Figure 2-5. Setting UART/USB Options 
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CONNECT HOST PC AND SMDK2440 WITH DNW 


After setting UART/USB options, users can activate UART and USB communication. 


1. Select Connect from the Serial Port menu. 
Serial Port > Connect 


2. Power on the SMDK2440 (See Figure 2-6). 


“! DNW v0.50A [COM1,115200bps] [USB:OK] 


Serial Port USB Port Configuration Help 


DIUN_UPLLS 
MPLLVal [HM:58h,P:1h,S:th] 
CLKDIUN:3h 


FCLK=192HH2,DHA mode 
USB: IN_ENDPOINT:1 OUT_ENDPOINT:3 
FORHAT: <ADDR(DATA) = 4>+<SIZE(n+16) 24>+<DATAIn>+<C$ 22> 
NOTE: 1. Power off/on or press the reset button for 1 sec 
in order to get a valid USB device address. 
2. For additional menu, Press any key. 


USB host is connected. Waiting a download. 


Figure 2-6. Power On Screen 
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INSTALL ARM TOOLKIT 
First of all, install ARM toolkit 2.51, ADS (ARM Developer Suite) 1.0.1 or ADS1.1. 


If you installed ARM toolkit 2.11a, then Makefile has to be changed a little. The toolkit 2.11a cannot support 
fromelf.exe utility. We recommend ARM Developer Suite 1.0.1, which is used in our development environment. 
We also recommend ADS 1.1. 


The DOS environment variable has to be changed as follows after the installation of ARM toolkit 2.51. 
SET ARMLIB=C:\ARM251\LIB\embedded 

SET ARMINC=C:\ARM251\INCLUDE 

HOW TO BUILD EXECUTABLE IMAGE FILE 


Executable image file can be built by using the ARM Project manager or makefile. First, you have to build ELF 
format image (*.ELF or *.AXF). An ELF format image can be used for the ARM debugger directly. The binary file 
(.bin file) can be extracted from ELF format image. 


First of all, you have to download S3C2440X evaluation source code and any other utilities from our web site 
(www.samsungsemi.com). They are helpful for you to understand the development environments of S3C2440X in 
an easier way. The distributed evaluation source code consists of following directories. 


Graphic header file converted from BMP file 
|obj _| Object files 


err Error files 


BUILDING 2440TEST.AXF (OR 2440TEST.ELF) 
To build the sample source code, 2440TEST, run Makefile using the following commands. 


cd 2440Test 
armmake —a 


or 


cd 2440Test 
make clean 
make 


After the procedure, 2440TEST.AXF (or 2440TEST.ELF) and 2440TEST.BIN image files will be seen in 
2440TEST directory. The 2440TEST.AXF (or 2440TEST.ELF) file is used for ARM debugger. 


The 2440TEST.BIN file is used for downloading through USB. 
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EXECUTING 2440TEST WITHOUT ARM MULTI-ICE OR OPENICE32-A900 


First, U2440MON has to operate on ROM. U2440MON will be ready to receive 2440TEST.BIN. U2440MON will 
launch 2440TEST.BIN after receiving 2440TEST.BIN. 

To download 2440TEST.BIN through USB, after connecting the host PC and the SMDK2440 with the DNW follow 
the steps below: 


1. Select Transmit from the USB Port menu. 
USB Port > Transmit 


2. Select 2440TEST.BIN (See Figure 2-7). 
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ot DNW v0.504 [COM1,115200bps] [USB:OK] 
Serial Port USB Port Configuration Help 


FCLK=192MHz,DHA mode 
USB: IN_ENDPOINT:1 OUT _ENDPOINT:3 
FORMAT: <ADDR( DATA) = 4>+<SIZE(n+16) -4>+<DATA=n>+<€$ 22> 
NOTE: 1. Power off/on or press the reset button for 1 sec 
in order to get a valid USB device address. 
2. For additional menu, Press any key. 


USB host is not connected yet. 
USB host is connected. Waiting a download. 


Now, Downloading [ADDRESS :36666666h, TOTAL -396118] 
RECEIVED FILE SIZE: 396118(1616.1KB/S,6.4S) 

Now, Checksum calculation 

Download O.K. 


[SMDK2446 Board Test Program Ver 6.6] 


[Folk :Hclk :Pclk]=[263 .2:161.6:56.8]Mhz 
[Uc1k=48 . 6Mhz] 


6:User Test 1:Manual Reg Set 2:PCHCIA test 3:Stepping stone 
4:nWAIT test 5:Nand test 6:Program Flash 7:DMA test 

8:FIQ test 9:EINT test 16:Cpu speed test 11:Power/Clk test 
12:Lced test 13:Camera test 14:SPI Test 15:11€ Test 
16:RTC Test 17:IrDA Test 18:SD test 19:ADC test 
26:ADC TS test 21:Timer test 


Select the function to test : 


Figure 2-7. 2440TEST Execution After its Downloading through USB 
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HOW TO USE ARM DEBUGGER WITH ARM MULTI-ICE 


If you have built 2440TEST program without any error, you can find 2440TEST.AXF in 2440TEST directory. The 
generated image file will be downloaded to SDRAM memory on the SMDK2440 by ARM debugger through MDS 
like a MULTI-ICE. Next, you can start to debug the downloaded image using the ADW (ARM Debugger for 
Windows). 


PREPARING AND CONFIGURING ARM MULTI-ICE 


1. 


MULTI-ICE will be connected through JTAG port on the board. Connect all cables properly following its 
manual. 


Start the ARM MULTI-ICE Server (Double click the MULTI-ICE Server icon). 
Select Load Configuration from File menu and load 2440.CFG (See Figure 2-8). 
File > Load Configuration 

Contents of 2440.CFG are as follows: 


[TITLE] 
S3C2440/S3C2440 TAP Configuration 


[TAP O] 
ARM920T 


[Timing] 

Adaptive=OFF 

Select Start-up Options from Settings menu. 

Settings > Start-up Options 

Start-up Options dialog box is displayed (See Figure 2-9). 

Now you can select Load Configuration from Start-up Configuration and browse 2440.CFG 
Start ARM Debugger using ARM debugger icon 


Also, you can start the debugger at DOS command window by typing adw 2440TEST.AXF. 
If you use ARM MULTI-ICE for the first time, you have to add Multi-ICE.DLL to ADW. 


When ARM Debugger is started, it will load the image code to the Armulator (The Armulator is software 
emulator for ARM920T CPU). 
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@ ARM - Multi-ICE Server 
File View Run Control © Settings Help 


Load Configuration... 
Auto-Configure Ctrl+4 
Auto-Configure at 20kHz 


Reset Target Ctrl+F 


Log 
Set Log File... 


1 2440, cfg 
Exit 


Loads a configuration file Input bis [i | Gj 2 


Figure 2-8. Load Configuration 


Start-up Options 


Network Settings 
; Cancel | 

\¥ Start Portmap Service 
Help | 


Start-up Configuration 
( None 
C Auto-Configure 


( Auto-Configure at 20kHz 
(* Load Configuration 


Loaded File 
(CA¥Multi-ICEW2440, cfg 


Browse... | 


Figure 2-9. Start-up Configuration 
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CONFIGURING ARM DEBUGGER FOR ARM MULTI-ICE 


In order to access a remote target, you should configure ARM Debugger for Windows (ADW) or ARM Extended 
Debugger(AxD). There are two kinds of ADW: one for Software Development Toolkit (SDT) and the other for ARM 
Developer Suit (ADS). These two kinds of ADW are basically same except some trivial differences. The below 
explanation will be described with AXD of ARM Developer Suit (ADS). 

The MULTI-ICE interface unit must also be configured for the ARM core in the target system. The ARM920T core 
is contained in the S3C2440X on the SMDK2440 board. 


To configure AXD Debugger using the MULTI-ICE interface, follow the steps: 


1. Select Configure Debugger from the Options menu. 
Options -> Configure Target 


2. Debugger Configuration dialog box is displayed (See Figure 2-10). 
If there is no Multi-ICE in the target environment, then you have to select Add button and Multi-ICE.DLL. 
— ARMulator: lets you execute the ARM program without any physical ARM hardware by simulating ARM 
instructions in software. 
— Multi-ICE: connects the AXD Debugger directly to the target board or to a MULTI-ICE unit attached to the 
target. 


Select Multi-ICE from Target environment, and click the Configure button. 


4. Configure ARM Multi-ICE dialog box (See Figure 2-11). 
— Connect page: select your host and MULTI-ICE communication target configuration. 
— Processor Settings page: set the cache clean code address. 


5. Select Advanced from Debugger Configuration dialog box (See Figure 2-12) and configure it. 
— Endian.: little (If the big endian is used, Endian: big has to be selected.) 


6. If you click the OK button on Debugger Configuration dialog box, the debugger will be restarted. The restarting 
dialog box is displayed and numbers are rapidly changing, indicating that it is reading and writing to the target. 
This means that the executable image file is downloaded to the SDRAM code area. 


This configuration is initially done and the setting is saved, which relieves the user of repeating another 
configuration next time. 
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Choose Target 


Target Environments 


Remove | 
Rename | 
Save As | 


Connect the ARM Debugger to a Multi-ICE unit attached to target hardware, Ensure that 
the unit is powered up and that the server has been configured, 


Cancel | Help | 


Figure 2-10. Debugger Configuration: Target Page 
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ARM Multi-ICE Wel2.9 (Auild 118) AAM Mulli-ICE V2.2.9 (Build 1108 


Corinect | Processor Setings | Advanced| Board | Trace |_4| | Conmect Processor Selings | Advanced | Board | Trace j4| ir) 


Location of Mule 


ait  Debiay wang he Mult4CE connected ba 
Thic compuler 


Select a rey location [at update: 
Anothet corguter | 


Desce section 


Debug the processor 


| 
ARMS2OT on TAR O Boieds... | 


Sleek 5 Pea piceEaor 


{ } This compuber 
2) TAP i ARMSS0T 


Change the sathray: hor processor: 
ARHSA0T on TAP 


Cache chan code address 


Tie aircon of! 128 bp regen of reacdatle, wndable 
remy thal ublCE uses bo clean the peoceepor cache. 
and to restart sont bones, ‘out application mist nat us 
ths regi. The dedeuk is D050. 


Addenss: (hesmcecamad): ee OoFFLOon 


Fecal tem an tenue 
WFselected. MullHCE wall scsert System Reset wth a 
baah pend oracles O wher added corrects. The 
eal allec! Iheather processote ma mul-prenscaw specie 


[ fleset system on starbup 


Figure 2-11. ARM Multi-ICE: Connect Page and Processor Settings Page 
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ARM Multi-ICE ¥2.2.3 (Build 1188) 


Connect| Processor Settings AdVaACed"| Board | Trace | «|| 
Target Settings 


&) (* Little-endian 
( Big-endian 
[ Never use software breakpoints 


Read-ahead Cache 


= The read-ahead cache improves the 
* performance of your debugger by caching 
recently-read memory. 


\¥ Start-up with cache enabled 


Debugger Interface Settings 
S% ‘You can select the interface used to 
communicate with the debugger. Select 
Automatic for ARM debuggers. 
'* Automatic Currently using: 
€ RDILS RDI 1.5.1 


 RDI1.5.1 


l¥ Report non-fatal errors on startup 


Figure 2-12. Debugger Configuration: Advanced Page 


2-16 ELECTRONICS 


Preliminary product information describes products that are in development, 
for which full characterization data and associated errata are not yet available 
Specifications and information herein are subject to change without notice. 


2003.09.25 


S3C2440X TOOLKIT AND DEBUGGING 


EXECUTING 2440TEST.AXF USING ARM MULTI-ICE 


Or 


Initialize internal variables of the debugger. After a downloading, several windows are displayed, such as 
Execution window, Console window, and Command window. In Command window, you should initialize the 


internal variables of the debugger, "$semihosting_enabled" and "$vector_catch", by entering the following 
command: 


swat $vector_catch Ox00 
swat $semihosting_enabled Ox00 _ ;To use all H/W break points 


swat psr %IFt_SVC {To disable all interrupts 
com swat psr %IF_SVC32 


you Can initialize these variables as follows: 


First, create a text file named "2440norom.ini", which includes the commands described above. Then, enter 
the following command in the Command window (See Figure 2-13): 


obey C:\WORK\2440\2440norom\2440norom. ini 


For more information about these steps, refer to the reference document released by ARM. 
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Ei Search Procagmor Views Sysiecn Views Execute Option Window balp 
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Figure 2-13. ARM Extended Debugger Window (AxD): Command Window 


2. Set breakpoint at Main in 2440TEST.c as follows: 
break Main 


Execute the program by clicking Execute menu-Go. The program execution will stop at Main( ). 


Now, the downloaded image file will run on SDRAM area. 2440TEST program running status can be 
monitored on the DNW. 
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MULTI-ICE CHECKPOINTS 


1. Error messages 


Refer to Error Messages of the Multi-ICE user's guide. If you cannot solve the problem by using the instructions in 
the user's guide, then apply the 'Force 4-bit access" option. 


Port Settings 


Port Address 


aU | bd Cancel 


l¥ Force 4-bit access Help 


Current Port Mode 
|4-bit 


2. Multi-ICE current consumption problem 


Multi-ICE draws the Multi-ICE operating current from a target board. The current is about 130mA at 3.3V. If the 


target board cannot supply the 130mA, an external power supply must be used for supplying the current to Multi- 
ICE. 


3. nNTRST, TMS, TCK and TDI pin connections 


TMS, TCK and TDI pin must be pulled-up with 10K registers. If the Multi-ICE is not used when development is 
completed, nTRST must be 'L' level at least during the reset. 
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HOW TO USE ARM DEBUGGER WITH OPENICE32-A900 


Followings explain how to download the compiled image to SDRAM memory on the SMDK2440 by ARM debugger 
through OPENice32-A900, an emulator for ARM processor. 


Note: 


If you need technical support of OPENice32-A900, please contact AlJI System 
(http://www.aijisystem.com, openice@aijisystem.com) 


CONFIGURING ARM DEBUGGER FOR OPENice32-A900 


To debug the target board with OPENice32-A900, you should configure ARM Debugger for Windows (ADW) or 
ARM Extended Debugger (AxD). As MULTI-ICE, OPENice32-A900 should be connected through JTAG port on the 
board and switched on. 


To configure ARM Debugger for OPENice32-A900 interface, follow the steps: 


1. Select Configure Debugger from the Options menu. 
Options -> Configure Target 


2. Debugger Configuration dialog box is displayed (See Figure 2-14). If there is no OPENice32-A900 in the target 
environment box, then you have to click on the Add button and select OPENice32-A900.DLL. 


— ARMulator: lets you execute the ARM program without any physical emulator by simulating ARM 
instructions in software. 


— OPENice32-A900: connects the ARM debugger to OPENice32-A900 attached to the target board. 


3. Select OPENice32-A900 from the Target environment box, and click the Configure button. 


Choose Target 


Target Environments 


Ww, wointthemote_A, dil 


1.5.1 ci ,WBinWARMulate. dll , Remove 
™ - Rename 
Save As 
Configure 


You can use the ARM Debugger with OPENice32, 
This ota ee all functions of ARM debugger 
but semihosting, 


Cancel Help 


Figure 2-14. Debugger Configuration: Target Page 
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4. ConfigureOPENice32-A900 dialog box (See Figure 2-15, 2-16). 
— Remote page: select the connection to OPENICE32-A900. 


OPEN ce a2- AST wer. 1.41 for AD & ASD 
Remote | Qebugger| SMU | Flash config| Help | 


Fiemose Sarl 


r Serial Poet Baud Rate 


© Ue 


Ethernet 


Set |P Addresa | Ged |P Addrese 


bt as | 
| a2 | | 


Figure 2-15. OPENice32-A900 Configuration: Communication Setting Page 


— Debugger page : set the Endian and decide where initializes S3C2440X without any boot ROM. 
Endian : little (If the big endian is used, Endian: big has to be selected.). 
It should be matched with the option that you set in the compiler. 
To init SMU : If you want to initialize S3C2440X on the board without any boot ROM, check it and set 
SMU in the SMU page, (Don’t check it in this application.) 
Flash download : If image file will be downloaded to a flash device, check it and set options in the 
Flash config page. (Don’t check it in this application.) 


OPEN cet?-ASO0 wer. 1.41 for AW & Ax 


Remoia Debugger) SMU | Flash canfig| Hela | 


diag Clock 10 MHz To int SHU. Check | 
[~ Flash download 


Byte-sex Debugger 
® Big Endian a 


® (Oiile Endianl © AOS 10 of moore tril 151) 


Figure 2-16. OPENice32-A900 Configuration: Endian and SMU Setting Page 


ELECTRONICS 2-21 


Preliminary product information describes products that are in development, 
for which full characterization data and associated errata are not yet available 
Specifications and information herein are subject to change without notice. 


2003.09.25 


TOOLKIT AND DEBUGGING S3C2440X 


— SMU page: set SMU of S3C2440X. Select SMDK2440 or S3C2440X from the device name and modify the 
values.(No need to set it in this application). SMU of S3C2440 is the same as S3C2410. So, if you cannot 
find S3C2440 from the device name, then you may select SMU of S3C2410 instead of S3C2440. 


OPENIce32-A900 ver. 1.41 for ADW & AXD 


Remote | Debugger SMU | Flash config| Help | 


Device name [s3C2440 + | 43 Dey, Update 


INTMSK 4a000008 
INTSUBMSK 4a00001c 
LOCKTIME 4c 000000 
MPLLCON 4c 000004 
BWSCON 48000000 
BANKCONO 48000004 
BANKCON1 48000008 
BANKCON2 4800000c 
BANKCONS 48000010 
BANKCONA4 48000014 
BANKCONS 48000018 
BANKCONE 4800001c 
BANKCON? 48000020 
REFRESH 48000024 0 v 


PAR ONIe Pietststetata ted 


New 


Figure 2-17. OPENice32-A900 Configuration: SMU Setting Page 


— Flash Config page: set options for Flash download. (No need to set it in this application). 


OPENIce32-A900 ver. 1.41 for ADW & AXD 


Remote | Debugger! SMU Flash contig | Help | 


Device [Am29L¥8006B ¥ . Download 


Erase Data bus width 
C Sector(Block) © Chip is @ 6bit  32bit 


Address(Hex) 
Flash base |O0000000 


RAM base |S0000000 RAM size [3FFFFFF 


Figure 2-18. OPENice32-A900 Configuration: Flash Configuration Setting Page 
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5. If you click the OK button on Choose Target dialog box (See Figure 2-19), the debugger will be restarted. The 
restarting dialog box is displayed and numbers are rapidly changing, indicating that it is reading and writing to 
the target. This means that the executable image file is downloaded to the SDRAM code area. 


Choose Target 


Target Environments 


CW“ WEINWARMulae al 201837 __Bemove _| 
Cv... WMulti-ICE, dll .2,3,1188 Remove 

— eats 

Save As 


Please select a fart environment from the above list or add a target 


environment to the list, Note that a target environment has to be configured at 
least once before it can be used, 


Cancel Help 


Figure 2-19. Debugger Configuration: Choose Target 


This configuration is initially done and the setting is saved, which relieves the user of repeating another 
configuration next time. 
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EXECUTING 2440TEST.AXF USING OPENICE32-A900 


1. Select Load Image from the File menu and select the compiled image (2440TEST.AXF). Then it will be 
downloaded to the SDRAM on the board. 


Execute the program by select Go from the Execute menu. 


3. Now, the downloaded image file will run on SDRAM area. 2440TEST program running status can be 
monitored on the AXD. 


©) Ax0 - (ALD) - CoWYHLEEWS SC 2440424407 est- rw 2440 Test Now kc S0000MO 2S 44est. cl 
@ File 5 Views System Views Execute Optons Winckw Hele 


Sricl “si Fir. Fal | Salta) | C2) eem) Ceo) |e) | fe leaf eles) | + | al Plee)w] | Tal 
Target | lage | Files: | Clase | 
| eae ALTON | 
ALCO) - Paegisters 10:12:38, 24 [void "|Rtc_Test, "RIC Test 
Regiater Value [void ")IcDA_Test, "Ira Tet 
z: : : jeoid *)Test_spt, *S0 beat 
ErCurrent Leeel a) (void *)Tese_Ade, "OE Beat 
—20 Gc3005ECeC F (void *|)Teac_AdeTa, "bt TS Dee 
Osc S008 3beC (void *|Tesc_Timee, "TimeE Lac 
eet ooo 
QecS00BSDAC o,0 
oennooooso iF 
Ceo os 
Ceo 0 00d 
On FEFFFFFF 
Oe 0 000 woid Main(vedd) 
Ox FFFPFFFF 


Or Goo 0o000 a2 int iz 
impigned ink epid_val; 


Oetion 048 a) 
Ceo P Pa 


e000 244 if HAI init. I/D cache on. 
De00 00 Hd x aaa 


Led Display (oxt) : 


Shela Output Monitor 
FOI Leg | Debug Log | 
Log file: 


DRE Mies 4500 ver 1.41 supported be ALS Sytem Co_ Led in Eonea 
Litt Erer Conrechls Pot 2002 1008 
Firravare (er 1.25 


€ 


For Halo. grea Fl Lime 102. Cool 0 OP entices! AWC | bitte aed 


Figure 2-20. ARM Extended Debugger (AxD): After Downloading 
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DEBUGGING DOWNLOADED IMAGE IN ADW OR AXD 


Stepping Through Program 
To step through the program execution flow, you can select one of the following three options: 


— Step: advances the program to the next line of code that is displayed in the execution window. 


— Step Into: advances the program to the next line of code that follows all function calls. If the code is in a called 
function, the function source is displayed in the Execution window and the current code. 


— Step Out: advances the program from the current function to the point from which it was called immediately 
after the function call. The appropriate line of code is displayed in the Execution window. 


Setting Breakpoint 


A breakpoint is the point you set in the program code where the ARM debugger will halt the program operation. 
When you set a breakpoint, it appears as a red marker on the left side of the window. 


To set a simple breakpoint on a line of code, follow these steps: 
1. Double-click the line where you want to place a break, or choose Toggle Breakpoint from the Execute menu. 
The Set or Edit Breakpoint dialog box is displayed. 


2. Set the count to the required value or expression (The program stops only when this expression is correct). 


To set a breakpoint on a line of code within a particular program function: 


Display a list of function names by selecting Function Names from View menu. 


2. Double-click the function name you want to open. A new source window is displayed containing the function 
SOUICe. 


3. Double-click the line where the breakpoint is to be placed, or choose Toggle Breakpoint from the Execute 
menu. The Set or Edit Breakpoint dialog box appears. 


4. Set the count to the required value or expression (The program stops only when this expression is correct). 


Setting Watch Point 


A watch point halts a program when a specified register or a variable, which is set to a specific number, is about to 
be changed. 


To set a watch point, follow these steps: 
1. Display a list of registers, variables, and memory locations you want to watch by selecting the Registers, 


Variables, and Memory options from the View menu. 


2. Click the register, variable, or memory area in which you want to set the watch point. Then, choose Set or Edit 
Watchpoint from the Execute menu. 


3. Enter a Target Value in the Set or Edit Watchpoint dialog box. Program operation will stop when the variable 
reaches the specified target value. 
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VIEWING VARIABLES, REGISTERS, AND MEMORY 


You can view and edit the value of variables, registers, and memory by choosing the related heading from the View 
menu: 


— Variables: for global and local variables. 
— Registers: for the current mode and for each of the six register view modes. 
— Memory: for the memory area defined by the address you enter. 


DISPLAYING CODE INTERLEAVED WITH DISASSEMBLY 


If you want to display the source code interleaved with disassembly, choose Toggle Interleaving on the Options 
menu. This command toggles between Displaying Source Only and Displaying Source Interleaved with 
Disassembly. When the source code is shown interleaved with disassembly, machine instructions appear in a 
lighter gray color. 


For additional information about ARM Debugger, refer to the reference document released by ARM. 
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SWITCHING DEVELOPMENT TOOLKIT 


USB boot code (U2440mon.c) and test code (2440test.c) can be executed in the SDT or ADS by changing the 
option in OPTION.H and Makefile. In other words, boot and test code can be translated from ADS to SDT and vice 
versa by changing option in the following table. 


Table 2-1. Toolkit Switching Options 


ee SDT 


Makefile fromelf -nodebug -bin -output $(PRJ).bin fromelf -nodebug -nozeropad $(PRJ).elf -bin 
$(PRJ).elf $(PRJ).bin 


OPTION.H | #define ADS10 TRUE #define ADS10 FALSE 


TRANSLATING CODE FROM ADS INTO SDT 


U2440MON and 2440TEST codes were optimized for ADS 1.0. In other words, these codes were compiled and 
linked by the ADS 1.0. So, these codes should be modified to work on the SDT. 

If you want to compile our codes with the SDT, then you have to change the definition of ADS1.0 in OPTION.H 

from 'TRUE' to 'FALSE' and the option in makefile from ‘fromelf -nodebug -bin -output $(PRJ).bin $(PRJ).elf' to 

‘fromelf -nodebug -nozeropad $(PRJ).elf -bin $(PRJ).bin’ option. 


TRANSLATING CODE FROM SDT INTO ADS 


First function _rt_lib_init(); is applied to the main code. And then old Makefile for SDT is changed to a new one for 
ADS. 

If you have used SDT 2.50, it is recommended that you should read related documents (ADS, Getting Started, and 
ARM DUIO064A) about the difference between SDT 2.50 and ADS 1.0. 


REMOVED OR CHANGED ITEMS FROM MAKEFILE FOR SDT 2.50 
1. ARMLINK option 
— first: the path of an object file is not needed. 


2. ARMASM option 
— cpu: should be changed as -cpu ARM920T 
— apcs: should be changed to -apcs /noswst 


3. Compiler option 


— fe : should be removed. 

— zpzo : should be removed. This is not needed any more. 
— apcs : should be changed to -apcs /noswst 

— processor : should be removed. 

— arch : should be removed. 

— cpu : should be added as -cpu ARM920T 


4. fromelf.exe 
— nozeropad: should be removed. This is not needed any more. 
— output ‘command line style should be changed using -output option as follows: 
fromelf -nodebug -bin -output $(BIN)\$(PRJ).bin $(BIN)\$(PRJ).AXF 


ELECTRONICS 2-27 


Preliminary product information describes products that are in development, 
for which full characterization data and associated errata are not yet available 
Specifications and information herein are subject to change without notice. 


2003.09.25 


TOOLKIT AND DEBUGGING S3C2440X 


OTHER ITEMS SHOULD BE CHANGED FOR ADS 1.0 


1. 


3. 
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ammake.exe 
The armmake.exe is not supplied with ADS 1.0. So, you have to use your own Make utility. 
(nmake.exe, make.exe, pmake.exe, or armmake.exe in SDT 2.50). 


Embedded library 

There is no separate embedded library in ADS 1.0. All the library in ADS 1.0 is made for embedded 
applications. 

But, the library must be initialized using _rt_lib_init() function. If you do not use __rt_lib_init(), the C library 
does not work well. 


There is no tasm.exe. The tasm.exe is merged into armasm.exe. 
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EXAMPLE OF MAKEFILE FOR ADS 1.0 
This is a sample makefile on ADS 1.0. 


HHHH# Eile Definition #### 
PRJ = 2440test 
INIT= 2440init 
AM1 = 2440slib 
AM2 = 2440swis 
CM1 = 2440lib 
CM2 = mmu 
CM3 = 2440iis 
CM4 = timer 
CM5 = 2440RTC 
CM6 = 2440IIC 


CM38 = spi 
CM39 = strata32 


#### Destination path Definition #### 
OBJ=.\obj 
ERR2=.\err 


#### ARM tool Definition #### 
ARMLINK = armlink 

ARMASM = armasm 

ARMCC =armcc 


#### Option Definition #### 

LFLAGS = -ro-base 0x30000000 -elf -map -xref \ 
-list list.txt -first $(INIT).o(Init) 

AFLAGS = -li -apcs /noswst -cpu ARM920T 

CFLAGS = -c -g+ -li -apcs /noswst -cpu ARM920T 

#HH# Object combine Definition #### 


OBJS =$(OBJ)\$(INIT).0 $(OBJ)\$(AM1).0 $(OBJ)\$(AM2).0 $(OBJ)\$(PRJ).0 \ 
$(OBJ)\$(CM1).0 $(OBJ)\$(CM2).0 $(OBJ)\$(CM3).0 $(OBJ)\$(CM4).0 \ 
$(OBJ)\$(CM5).0 $(OBJ)\$(CM6).0 $(OBJ)\$(CM7).0 $(OBJ)\$(CMB8).0 \ 
$(OBJ)\$(CM9).0 $(OBJ)\$(CM10).0 $(OBJ)\$(CM11).0 $(OBJ)\$(CM12).0 \ 
$(OBJ)\$(CM13).0 $(OBJ)\$(CM14).0 $(OBJ)\$(CM15).0 $(OBJ)\$(CM16).0 \ 
$(OBJ)\$(CM17).0 $(OBJ)\$(CM18).0 $(OBJ)\$(CM19).0 $(OBJ)\$(CM20).0 \ 
$(OBJ)\$(CM21).0 $(OBJ)\$(CM22).0 $(OBJ)\$(CM23).0 $(OBJ)\$(CM24).0 \ 
$(OBJ)\$(CM25).0 $(OBJ)\$(CM26).0 $(OBJ)\$(CM27).0 $(OBJ)\$(CM28).0 \ 
$(OBJ)\$(CM29).0 $(OBJ)\$(CM30).0 $(OBJ)\$(CM31).0 $(OBJ)\$(CM32).0 \ 
$(OBJ)\$(CM33).0 $(OBJ)\$(CM34).0 $(OBJ)\$(CM35).0 $(OBJ)\$(CM36).0 \ 
$(OBJ)\$(CM37).0 $(OBJ)\$(CM38).0 $(OBJ)\$(CM39).o 
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all: $(PRJ).axf 


clean: 
del $(OBJ)\*.0 


$(PRJ).axf: $(OBJS) 
del $(PRJ).bin 
del $(PRJ).axf 
$(ARMLINK) $(LFLAGS) -o $(PRJ).axf $(OBJS) 
fromelf -nodebug -bin -output $(PRJ).bin $(PRJ).axf 


#For SDT2.5 fromelf -nodebug -nozeropad $(PRJ).elf -bin $(PRJ).bin 
#For ADS1.0 fromelf -nodebug -bin -output $(PRJ).bin $(PRJ).elf 


$(OBJ)\$(PRJ).0: $(PRJ).c 2440addr.h 2440lib.h makefile 
del $(OBJ)\$(PRJ).o 
del $(ERR)\$(PRJ).err 
$(ARMCC) $(CFLAGS) $(PRJ).c -o $(OBJ)\$(PRJ).o -Errors $(ERR)\$(PRJ).err 


$(OBJ)\$(CM27).0: $(CM27).c 2440addr.h 2440lib.h makefile 
del $(OBJ)\$(CM27).0 
del $(ERR)\$(CM27).err 
$(ARMCC) $(CFLAGS) $(CM27).c -o $(OBJ)\$(CM27).0 -Errors $(ERR)\$(CM27).err 


$(OBJ)\$(CM28).0: $(CM28).c 2440addr.h 2440lib.h makefile 
del $(OBJ)\$(CM28).0 
del $(ERR)\$(CM28).err 
$(ARMCC) $(CFLAGS) $(CM28).c -o $(OBJ)\$(CM28).0 -Errors $(ERR)\$(CM28).err 


$(OBJ)N\$(CM29).0: $(CM29).c 2440addr.h 2440lib.h makefile 
del $(OBJ)\$(CM29).0 
del $(ERR)\$(CM29).err 
$(ARMCC) $(CFLAGS) $(CM29).c -o $(OBJ)\$(CM29).0 -Errors $(ERR)\$(CM29).err 
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PROGRAMMING FLASH MEMORIES 


PROGRAMMING NAND FLASH MEMORY 


The SMDK2440 supports NAND flash control interface. There are two methods to write images to NAND flash 
memory: 

— Write image files to NAND flash memory with write-program. 

— Write image files to NAND flash memory with JTAG interface. 
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NAND FLASH WRITE WITH WRITE-PROGRAM 
The target image must be downloaded in SDRAM before executing write-program. 
To download and write a target image from the host to SDRAM through USB interface, follow the steps: 


1. Run the DNW utility program (See Figure 3-1). 


MW aLS0A [Oks] [WEES] 


Seta Port WSR Pot Coafigurainn Help 


Figure 3-1. DNW Window to Download 
2. Select Serial Port on the system menu of DNW and click Connect to open the serial port (See Figure 3-2, 3). 


OY LSA | [CR] [UE] 


Serfal Pod USB Pon Configuration Help 


Connect | 


Tranestel 


Figure 3-2. DNW Window (to Connect Serial Port) 
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-«! DNW ¥0.50A [COM1.115200bps3 [USB:x] (fe) ex) 
Serial Port USB Port Configuration Help 


Figure 3-3. DNW Window (after Open Baud-rate is Printed on Title Bar) 


3. Connect the serial and USB cable from the host PC to SMDK2440 system and turn on the power of 
SMDK2440 board (See Figure 3-4). 


NOTES: 
1. Jumper J1-B, J2-B, J3-B, J4-B must be ‘H’, ‘L’, ‘L’ and ‘H’ for AMD NOR Booting. 
2. SMDK2440 must run monitor program that is provided by SAMSUNG. 


~ DNW ¥0.50A [COM1,115200bps] [USB:OK] 
Serial Port USB Port Configuration Help 


FCLK=192MHzZ,DHA mode 
USB: IN_ENDPOINT:1 OUT_ENDPOINT:3 
FORMAT: <ADDR( DATA) = 4>+<SIZE(n+16) -4>+<DATA:n>+<C$ 22> 
NOTE: 1. Power off/on or press the reset button for 1 sec 
in order to get a valid USB device address. 
2. For additional menu, Press any key. 


USB host is connected. Waiting a download. 


Figure 3-4. DNW Window (after Turning on the SDMK2440) 
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4. To see the additional menu, press any key on the DNW window (See Figure 3-5). 


~! DNW v0.50A [COM1,115200bps] [USB:OK] 
Serial Port USB Port Configuration Help 


FCLK=192HHz,DHA mode 
USB: IN_ENDPOINT:1 OUT _ENDPOINT:3 
FORMAT: <ADDR(DATA) -4>+<SIZE(n+18) -4>+<DATA=n>+<C$ 22> 
NOTE: 1. Power off/on or press the reset button for 1 sec 
in order to get a valid USB device address. 
2. For additional menu, Press any key. 


USB host is connected. Waiting a download. 


HHHHHH Select Menu #iH#HHH 
[8] Download & Run 
[1] Download Only 
[2] Test SDRAM 
[3] Change The Console UART Ch. 


Figure 3-5. DNW Window to Download 


5. For downloading a target image, select Download Only item on the DNW window (See Figure 3-6). 


6. Write the address to download and press enter key (See Figure 3-6). 


NOTE: The target image must be located on 0x30100000 address. 


ov DNW ¥0.504 [COM1,115200bps] [USB:OK] 
Serial Port USB Port Configuration Help 


FCLK=192HHz,DHA mode 
USB: IN_ENDPOINT:1 OUT_ENDPOINT:3 
FORMAT: <ADDR(DATA) :4>+<SIZE(n+16) -4>+<DATA:n>+<CS 22> 
NOTE: 1. Power off/on or press the reset button for 1 sec 
in order to get a valid USB device address. 
2. For additional menu, Press any key. 


USB host is connected. Waiting a download. 


HHHHHHt Select Menu #ititititit 
[8] Download & Run 


= Download Onl 
[2] Tes DRA 
[3] Change The Console UART Ch. 


Download Only is selected. 
Enter a new temporary download address( 6x3. . .{:6x36160660 


Figure 3-6. DNW Window (to Select Target Image) 
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7. Select USB Port on the system menu of the DNW and click Transmit to download a target image 
(See Figure 3-7). 


DNW v0.50A [COM1,115200bps] [USB:OK] 


Serial Port USB Port Configuration Help 


NOTE: 1. or press the reset button for 1 sec 
Rx Test get a valid USB device address. 
vhs Status al menu, Press any key. 


USB host is connected. Waiting a download. 


HHHHHH Select Menu #ititititt 

[8] Download & Run 

[1] Download Only 

[2] Test SDRAM 

[3] Change The Console UART Ch. 


Download Only is selected. 
Enter a new temporary download address( 6x3. ..):6x30166666 
The temporary download address is 6x36166068. 


USB host is connected. Waiting a download. 


Figure 3-7. DNW Window (for USB Downloading) 


8. Select a target image on file open dialog box (See Figure 3-8). 


WHER Be 


De OSM): [2440\oader, bin =| Blo 
TH BAT): [BIN Files (@,bins*,nboh =| at | 


Figure 3-8. DNW Window (File Open Dialog Box) 
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9. For downloading 2440test program, select Download & Run item on the DNW window and download 
2440test program like step 7 (See Figure 3-9). 


- DNW v0.504 [COM1,115200bps] [USB:OK] 


Serial Port USB Port Configuration Help 


Transmit cted. 
Rx Test download address( 6x3...) :6x36166606 
Status d address is 6x361666066. 


USB host is connected. Waiting a download. 


Now, Downloading [ADDRESS :36166666h, TOTAL :3282] 
RECEIVED FILE SIZE: 3282¢ 41.8KB/S,6.1S) 
Now, Checksum calculation 

Download O0.K. 


HHHHHH Select Menu #H#HHHH 

€H]_ Download & Rub 

[1] Download Only 

[2] Test SDRAM 

[3] Change The Console UART Ch. 


Figure 3-9. DNW Window (File Open Dialog Box) 


3-6 ELECTRONICS 


Preliminary product information describes products that are in development, 
for which full characterization data and associated errata are not yet available 
Specifications and information herein are subject to change without notice. 


2003.09.25 


S3C2440X PROGRAMMING FLASH MEMORIES 


o! DNYW ¥v0.504 [COM1,115200bps] [USB:OK] 
Serial Port USB Port Configuration Help 


[SHDK2446 Board Test Program Ver 6.6] 


[Fclk:Hclk/Pclk ]=[ 480. 6:133.3:66.7 ]Mhz 
[Uc1k=48 . Mhz] 


6:User Test 1:Manual Reg Set 2:PCMCIA test 3:Stepping stone 
4:Nand test 5:Program Flash 6:DHA test 7:iInterrupt test 
8:Power/Clk test 9:Lced test 16:Camera test 11:SPI Test 
12:11€ Test 13:RTC Test 14:IrDA Test 15:SD test 
16:ADC test 17:ADC TS test 18:Timer test 19:1IS test 
26:Uart Test 


Select the function to test €4) 


Nand test 


Select Nand flash type, Normal (1)/Advanced(2) (= 1) 


K9S1268 Nand flash test start. 


6:Read ID 1:Nand reset 2:Block erase 3:Page read 
4:Page write 5:Nand R/W test 6:Check Badblock 7:Nand Block lock 
8:Soft Unlock 9:K9S1268 Program 


Select(-1 to exit)€ 9) 


[SHC(K9S1268U6M) NAND Flash writing program] 
The program buffer: 6x36166006’6x31F FFFFF 


Source size:6h~6h 


Available target block number: 684695 
Input target block number: 


Figure 3-10. DNW Window (2440test Program) 


10. Write ’5’ and press enter key on the DNW window (See Figure 3-10). 
11. Select Nand flash type (See Figure 3-10). 
12. Write '4’ and press enter key on the DNW window (See Figure 3-10). 


13. Write the target block number that is the start block to write and press enter key on the DNW window 
(See Figure 3-11). 


14. Write total byte size of the target image, it should be aligned 0x4000 (one block size) bytes (See Figure 3-11). 


NOTE: 2440test program supports normal NAND flash type (K9S1208: SmartMedia card, SAMSUNG) and advanced NAND 
flash type (K9QK2G16: SAMSUNG). To write another type of device, it is required to modify the source codes 
NAND.C(normal K9S1208) or K9K2G16.C(advanced K9K2G16). 
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o! DNYW v0.504 [COM1,115200bps] [USB:OK] 
Serial Port USB Port Configuration Help 


6:Read ID 1:Nand reset 2:Block erase 3:Page read 
4:Page write 5:Nand R/W test 6:Check Badblock 7:Nand Block lock 
8:Soft Unlock 9:K9S1268 Program 

Select({-1 to exit): 9 


[SMHC(K9S1268U6M) NAND Flash writing program] 
The program buffer: 6x360160066"60x31F FFFFF 


Source size:6h~6h 


Available target block number: 6“4695 
Input target block number? 6) 


Input program file size(bytesX: 6x4668> 
File :16384[1-block, 6-page, 6-bytes]. 


6:Read ID 1:Nand reset 2:Block erase 3:Page read 
4:Page write 5:Nand R/W test 6:Check Badblock 7:Nand Block lock 
8:Soft Unlock 9:K9S1268 Program 


Select(-1 to exit): 
SHC(K9S1268U6M) NAND Page Read. 
Block # to read: 6 

Page # to read: 6 

Read OK. 

Read data(6-block, 6-page) 


Figure 3-11. DNW Window (NAND Flash Write Program) 


15. To check the contents of NAND flash, select Page read function (See Figure 3-11). 
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AUTO BOOTING THROUGH NAND FLASH 


The S3C2440 supports auto booting operation with NAND flash memory. 


Before power on the SMDK2440 system, it must have SmartMedia card with boot-loader and OS image. 


NOTES: 


1. Jumper J1-B, J2-B, J3-B, J4-B must be ‘L’, ‘L’, ‘L’ and ‘L’ for NAND Booting. 


2. 2440test program and boot-loader, which is supplied by SMSUNG, support normal NAND flash type (K9S120: 
SmartMedia card, SAMSUNG) and advanced NAND flash type (K9K2G16: SAMSUNG). To write another type 
of device, it is required to modify the source codes NAND.C(normal K9S1208) or K9K2G16.C(advanced 
K9K2G16). 


BOOTING NAND FLASH 


To make NAND flash memory for auto booting, follow the steps: 
1. Program the boot-loader image to the block 0 of NAND flash memory. 


2. Program the OS image to the other blocks of NAND flash memory. The OS image must be located block 1 to 
the rest blocks. 
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NAND FLASH ECC (ERROR CHECKING AND CORRECTION) 


The S3C2440X supports ECC algorithm, which is based on XOR calculation, for error checking and correction. 


1. Example of one byte ECC (find error bit) 
Old Old ECC code 


[or [06 [05 | oa | oa | 02 | or | 00 | 

p21 tojtofo}fofofol|o| pet) 20s aes fee | 
New ECC code 

[or [6 [os [oa | oa | 52 | on | 00] 

Pa taftoftof{o}fo]fo]fo| fpotofofof{a].| 


Old ECC * New ECC 1 6) 1 0 0) 1 


P3 = [7]"6]15)14] NP3 = [3]*(2](1)(0] 
P2 = [71"6)"13)"12] NP2 = [5)*14)“[1)10] 
P1 = [7)15)13)11] NP1 = [6}14)"[2]"10] 


(Old ECC) * (New ECC) 1 


0) 1 6) 0) 1 
Se A 


NOTES: 
1. [n] means bit [n] (or Dn). 
2. The ’10b’ value of ‘Old ECC * New ECC’ corresponds to ‘1b’ Error code and ‘01b’ corresponds to ‘Ob’. 
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2. Example of n byte ECC 


D7 


PROGRAMMING FLASH MEMORIES 


D1 


er eee 
ome | mo | oo | mo | mo | eo | mo | mo | oo 


a 


511th byte 


[7]511 


[6]511 


— Column parity (CPn) 


CP3 = 
[7]0* [7]14[7]2‘[7]3° ... 


A[6]0* [6]1[6]2"[6]3° ... 
A[5]0* [5]1(5]2"5]3° ... 


NAJO* [4]1(4]2.14]3° . 


CP2 = 
[7]0* [7]1°[7]21(7]3° ... 


A[6]0* [6]1[6]2"[6]3° .. 
A3]0* [3]1(3]2"[3]3° ... 


A2]0"(2]1(2]2.2]3".... 


CP1= 
[7]0* [7]14[7]2‘[7]3° ... 


A(5]0* [5]1(5]2"5]3° .. 
(310° [3]1(3]2[3]3° ... 


ELECTRONICS 


A7]509"[7]510"[7]511 

‘16]509"[6]510"[6]511 
A(5]509"[5]510"[5]511 
.. N4]509[4]510"[4]511 


A'7]509"[7]510"[7]511 
_ 46]509"6]510[6]511 
A[3]509"[3]510"[3]511 
A12]509[2]510"[2]511 


A7]509"[7]510"[7]511 

_5]509"[5]5105]511 
_3]509"[3]510.[3]511 
A1JONL]11]2I1]3 ... [1]5097J1]5104J1]511 


[5]511 


[4]511 [3]511 


NCP3 = 
[3]0” [3]1(3]2"[3]3° ... 
A2]0"(2]1(2]2"[2]3"... 


A1JON1]1(1]2(113" ... 


AOJO"0]1[0]2”J0]3° .. 


NCP2 = 
[5]O* [5]1(5]2"5]3° ... 


AAO? [4]1[4]2I4]3° ... 
A1JON1]1(1]2I113" ... 
AO]O"[0]1[0]2f0]3° ... 


NCP1 = 
[6]0” [6]1[6]2"[6]3° ... 
* [4]0* [4]1%[4]2”[4]3* 


[2]511 [1]511 


[3]509[3]510"[3]511 
2]509"[2]510"[2]511 
11]509[1]510"[1]511 


_ 40]509"(0]510°0]511 


A5]509(5]510[5]511 

A4]509"[4]510[4]511 
11]509[1]510"[1]511 
0]509“[0]510%[0]511 


‘6]509[6]510"[6]511 


... N4]509[4]5104]511 
A [2]0*(2]1(2]2"[2]3*... 
A [0]0*[0]1[0]2[0]3° ... 


2]509"[2]510"[2]511 
_ 40]509"(0]510"0]511 
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— Row parity (RPn) 


RP9Q = 
(7]511(6]511(5]511J4]511Y3]51142]5111]511YO}511 

N7]384[6]384[5]384[4]384[3]384[2]384(1]384"[0]384 
7]383"[6]383"[5]383[4]383[3]383[2]383[1]383"[0]383 


A7]256[6]256"[5]256[4]256[3]256[2]256[1]256"[0]256 


RP8 = 
(7]511(6]511(5]511J4]511Y3]51142]5111]511YO}511 
N7]384[6]384[5]384[4]384[3]384[2]384(1]384"[0]384 
[7]255”[6]255[5]255"[4]255[3]255"[2]255"[1]255"J0]255 


A7]128[6]128"[5]128[4]128[3]1282]128(1]128[0]128 


RP1 = 
[7]511(6]511(5]511J4]511Y3]51142]5111]511YO}511 

A7]509"[6]509"[5]509"[4]509"[3]509[2]509[1]509"J0]509 
N'7]507[6]507"[5]507[4]507[3]507[2]507[1]5070]507 


“17]1*(6]115]1"14]1[3]1[2]1[1]1[0]1 
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NRP9 = 
[7]255°[6]255[5]255"[4]255[3]2552]255[1]255[0]255 
N7]128[6]128[5]128"[4]128[3]128[2]128[1]1280]128 
N7]1276]127[5]1274]1273]1272]1271]127YO]127 


“[7]0*[6]0%[5]0*[4]0*[3]0*[2]0*[1]0*[0}0 


NRP8 = 
[7]383"[6]383[5]1383"[4]383[3]383[2]383[1]383"[0]383 
N'7]256"[6]256[5]256[4]256[3]256[2]256[1]2560]256 
N7]1276]127[5]1274]1273]1272]1271 127 O]127 


N 


“[7]0*[6]0*[5]0*[4]0*[3]0%[2]0*[1]0*[0]0 


NRP1 = 

N'7]510[6]510[5]510"[4]510[3]510[2]510[1]510[0]510 
A'7]508[6]508[5]508[4]508[3]508[2]508"[1]5080]508 
A'7]506"[6]506[5]506[4]506[3]506[2]506[1]506[0]506 


“[7]0*[6]0%[5]0*[4]0*[3]0*[2]0*[1]0*[0]0 
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3. Example of 4 bytes ECC (find 1bit error in the 4 bytes) 
— Old data 


P| ss | |e || 
| othe | oo | o | o | o f o |} of} of} 
EE Oe 


| andowe | oo | o | o | o | o | o | o | oe | 
Sehr] oo | oo | oe | oo | oo fF oe fF le fT 


— New data 


Se 2 OO 
ome to [| o | o | o | o | o | o | o 
aswe | o [0 | 1 | 0 | o | o | a [0 
[anaes [0 | 
arte | 0 _| 


— Column parity 


[era ners [cre [nore [crn [Nori 
(= cr A 
[Newdsta sf a ST dP at dT 
[oueconweweco | 1 | o | o | o | 1 | 0 
( 


— Row parity 


Newstead 
Se 


(Old ECC) “ (New ECC) 
frorcoes Of CSSCS~S~S 
ist bye 


— Result: The 5th bit in the 1st byte is in error. 
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PROGRAMMING NOR FLASH MEMORY 


The SMDK2440 supports NOR flash control interface. There are two types of NOR flash memories in SMDK2440: 
AMD and Intel STRATA flash memory. The actual methods: 


— Write image files to AMD flash memory with UART. 

— Write image files to AMD flash memory with Multi-ICE. 

— Write image files to AMD flash memory with OPENice32-A900 

— Write image files to Intel STRATA flash memory with UART. 

— Write image files to Intel STRATA flash memory with Multi-ICE. 

— Write image files to Intel STRATA flash memory with OPENice32-A900 


WRITING IMAGE FILES TO AMD FLASH MEMORY WITH UART 


1. Connect MULTI-ICE and execute “ 2440norom. ini “ file. 


fet] ce] ak) Pa) i) | aly) | Cea) em) LD) | (eT alc) | vel) Palle -ol F=) TE) BI | Elna 
Targal | image | Flas | Clase | 


SS —_————————————————————————————— 


ARIMS@0T_D — Disasccambly Command Line ipaedace 


SOS (ees LOL) 
BIOS [orl ateterd] 
SIO (Oe CNCO] 
HMN@s [hewn] 
SIMOOD [One lanes] 
ESTER_SLE [thre 59 074] 
SIMOSSS [Oa s90L000] 
Se [tone LL ea] 
SIOG0SeD [thw DL OD] 
aS (thn SOL OL0) 
SIOGGeE [Oe 251 L001] 
Rie [Woelaterecd) 
BIMOGhD [trestles] 
SI0GbS (One 10000) 
SE [the i Cele] 
BUMOSbe [Oees410000] 
SIMD [ihe modo] 
BIMGOGeS [tee A02000] 
SE [iheatetete) 
BAKE 5 [ ee ELD] 
RIS [eS lLoeo) 
RIGGS [es ice] 
SIOEdE (one ta Neo] 
MiMGfide [ihe So0Ih) 
SIGOGeD [tee Sal 4a6] 
SES [thre 902094] 
SIG0Se8 [Oe 4900004] 
Riis [ie 13a) 
BIMOSED [tow 12000] 
SMES (elatereeh) 
MIGOSEE [Ore tahl ean] 
Sie [ets LL) 
TIOLOG fielateteed) 
SIMOINS [Omes9eLoLa] 
SIMOLOE [thes 10e0] 


t1,EL, #1 

IMO: [ErterPat® + o<18) 
CO, SOLO s = Piel 
ra-( 0,08) 

pe, cla 

TO te ye AT 
£1,[20,82) 

C1 clo 0 

t1,[ tO 62) 

rl, #10 

tl.cl,@l 

Oeieoe 2 (ENTER _aLEEF = Gxl4 
TIL MOMILE : © Aion 

£0, (el,eo) 

CO ed, athe a 

cO,.[rl,. eo] 

CO-OP ys de 
rZ,[ 20,82) 

ees =» |ERTER_aLEEP + Oe S4 
C1, Oc30C0118 ; = fe seIoco8o 

£0, (£L 08) 

TO, co, ieee oo 

i, (el. ee) 

CO eee 3 * MhInI4oA 

tl, Seo 

eras Lea | 

£3,[20],#4 

c3,(rl).é4 

ri,cil 

eeoed 2 |MRREVP_ELEEF + (el 
Tl, clos 

C1 ,EL aL 

Mots 3s |MAREVP_ SLEEP + (94 
tl, 2: SOM20 2 = Mies = 
TO,(r1,#9) = 


| Command Line interlace 
Debug sobey C0: WORK 44244 roe), tance. id 


CSG 20 wees ee 


Debug sccm Filenege: 244imocom, ind 


2003, 3. 2% Lat eete, 
nt eee 
For S302440c 
SDRAR_Cictle ki, 6458 
FCLE:LOL.23aH: UFLL: 2nH= 
DRA ceccesh: 64a (akoyole) - bus 
ebug Samat ivecbor_ocaoch fre diy i) 
1 peesien oyold woe be parsed oe eraluened is the given oenne 


Debug sanrat Gaegihoscing_enahied Ces Ce] 


1 EXpreisien GYuld oe be parsed oe ereluated is the glen Content 
eog 2orae pac SoFr_ae 
Develid espeeasd on 


ebog >on gear pac SEF_Srk 


sbug Sccm. [aimeble BWetch-Deq comet] 


Debug seman es ROO oO 


ebug Socom. <¢ Clock matting 55 
eboy 200m [PLL lock time setniey mae iam) 
ehug Sonat "ec [fd 21+ [eee] 


Debug Pos FOLK: HOLES FCLR=Lize2. 


arog Sawer eld (kee) +Clchi+ (0) | 

ebug eee | FCLE FAS setting: 101. 25RH= = OeTE.2,2] 
ehug amar Ahold (lie lel + (ie teod + lieben | 
ebug Scom [CLE FMS setting: S3MHc -» On78,2,3] 

ebay sara hee (PLS | +i Oe cod) + ie es | 


Cebug Soc.  Begacy getting 3» 


ebug socom [Bankesti 32-bit bes widich] 

ebug Sawst "hI oe 22000000 

chug boom [BankO-$: kocesa epee: ldeclacks, etherssd-clock} 

letog Samat OA (OCC (ded Le (e+ ee] + Cea = eed) 
Shug PaaE IOI (OA LL er OE | ew ED 
ebug Sera: ha (+ ee LL + eee ee | + (od + eed) ge 


€ » 


For Hale, pewara: FT 


tha Pow? Mehi-tlE |AAWEROT IO faite at, axl 
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2. Load the image file (2440TEST.axf) to execute. 


Ble §earch Procacsor Wem System Views Execut Options Mindoer Help 


eles] ce] ok) alee a) | alee) | CEM LED) | (oe emo Sales | ello) elle sn) =) =) aw) | alee! 
ae e 7 7 | 


AH MSZOT _0 - Disascembly ; - | Lommand Line n§ertace 


Command Ling Interts os 
SIG [ieee 0074) ReserHard les a ____________ 
MIOGOSO4 [Owen 02] HendLlertede? an bi lice ceauld nok. be Fecsed of evaluated im the given contest 
SIOIONOE [Oxee) 00057) Hondlecs¥l ee 
ROS [tre ees] HandlerPaberr tralia eePOES EL = 
SIDOSLO [Oeee 0b] Handi ertiabesk emanate eared seed clare ae 
RUNDLE [iteentettte] eT Peruy soem [Gipable Wacch-bag reset] 
SIMOGLE [Oeend MDT] Hendler DR Ce ee eee 
SIGMOLS [teen OaN] HendlecFIN Deroy son ot Clone Seti 
MIDOOSCO [eee] EntechaDm Debus Soom. [FPLC lack time petting eeisu] 
SIONOHRE [OnDeLOeeL 1] (edelbeel] as. Debug ower thedcd OGG ((tatttecd2)+(deteeccdy| 
MIDOOSZE [Oedne0] ded paoe3e0 Socom FOLE: CLE: PCLK#L=2:2. 


BieOie [Oe L ed) " QE Loeekl Ben “OOMIOLA (deck ee leck ie (09 | 
Mino = ff ee - Oefererere Scom [FCCE FAS seccing: 10].250%= -> GxTt,2,2] 
BESS [OE PEELELE] Ta QefPererere Sarak TUS [Ue ELS |e Re DO | 


teYRrrrrere Fe 


= 


MOONE [Oetttetete] dc aetetetitt -.., Debug >oem [CLE FRA aetxingi MMs -> 0K70,2,3] 


MOONE [Oeteterere] er BeweE "A OIS [foe MLE] 4 oe Ock) ee} | 


OOD [Oeteteeeee) feeda date ae 1 som << Bewoey setcing >> 
MMO. [aw] BauetHancile: [soo [mk iT: Ji-bs Stes width] 
Ester Pura (thr latin) tee | Hy Rae "he G0 Osimoo 
MOCO [Orel] 10,3 f Soom. [BankO-3: Joccem cycle: l4-clacks, otheca:d-clack | 
SSS (ode ooe) i EWTER. 2LZEF i 9 Pawar AIO (else (ce LL e och he (oe) eed © 
NMM06S4 [ire sah4] I ri, foe SOND 2 © Aeanooon24 Sanna eae ere na bl ict eto Caeet Edna 

, F a Dawes Oe (Oe | LL eee pe OSB] Coca © PZ 
fodaledsy aR : oe Debug Sewer MA MIKIOL (OCCT D+ (OCC LIe (ICL) HACE + COCR = eS) 
SIMO0ED [Owe 1Lba0] . £1,c1, "0400000 SPSE TOMABIIOLA (OCC OCC LL es TeCe OE] 4 DEC PZ 
SA [he SOLOO] Tl -( 10,00) aera See (Oecd + ie LL e (Teche ee’ | +c + pee) 
BIOOGGE [Oe tDLOL0] r1,@xlo » { Soom [Banki!T: IDFAZ, To ees CA: F-Eadk] 
S)GMGe [ees LLL) rl ela Samat AIMOLe (acc e ce] +L) 
MIDOOS7O [Oeletererd] OeINIooee =; [ExtecPerw = ox24) Reel TEED (ASCE 
RIOTS [ee SIEGE] CO, CFO ) = AiOdOOne Debug 200m [BURA petcesh enable, Tepedolk, Tooefclk, hetoeshs L654) 
MISTS [ire Wz] ri, [tO #) Sanne Ta Ca eas p+ em 2) + ee + CL | 
SOEe [ioe Sabon] 11 weeto pete [BORE EW ehable, SOLK_EN erable, Eamets T etry map GSR 
TOO [ie E51 L001) r1,cl.a Samar Fe pod lech) +i lea } 
SIOOGS [Oa efefeed] QO: [Ene = Ox38) Ehlert rae So ee 
SNORE [eer] Ch OOO y= ANT percg eras Se ee 
MIOG08e [ee 4000] . r3,[ 20,82) Dabuy Sawet "HA RIGIOIO Oe3o 
SOMME [ibe lattide) po,eld Debug > 

rs 


i 


For Hale, pewars: FT Ling (29. Col O Mehi-tCE AAWEESIT OG 2odina at ice! 
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3. Execute 2440TEST code with Go command. 


Ble earch Proccior Wees Syciem Views Execute Opfons Midoe Help 
ee fme|] af wa) al | alee] SLeu h| wbeL ED) [fs lene SMe) || lca) Lele) ss) a) | | ell 
Targal |image | Flas | Clase | 


[al ARMSCOT 0 | 


COW VHLEE WESC 2002440 Testi aa Ties — (E|e| Command Ling inerace 
Connnmated Linea biiarlacoe 


AAM SOT _O 
4! Hidden 


Wdefine WELL SEL (oy 
Sdefine POLE SEL ce] 


woid Aeiniesdid) 


ink i; 
unsi ged int apll vel: 


Lad _ Diop ley [Oet) : 


os HE inst. ID coche om. 
HA Taiti}! 


Wie ADeLO 
_Ft_lib_ tnt): 
wordt 


fifoc ADS 1.0 


fi Clack anbting 

Change Clorkhiridecila Lely ff Lidud 
Changahhlivealos |244,.13,0): fi 20027 
## Change LiVeloe (96,1 -1)4 #/ LOWE: 
ChangeUPLivelos [ob 2,2); os ABPOR: 


ft Clack calcoletian oly for display inforearicn 
Dele Cla Hoy S 
TDATE RE FRESE OF: 0k 3 7 


i! GTO pect init 
Part_[nieg): 
fi TSR ine 


For Hala, peeak F7 


Fiuraiag imege 


1 Speen ogld pet be parsed ge eralusted in the given oo 
febug Sewae pac GiPe_IVC 
Cnralid expreasion 


Sene [disable Uwetch=Doey ceact| 
ae Shes 
giug Seo. eo Clock setbing >> 
rebug soo [PLL Looe tine secniny maim) 
ahug Sawet "eiciOoond ff | detec lS foe htio | 
eng Soe FOLEY BCR: POLK Le2ed. 
Samat “edclila (|e S| 401421400) 5 
neo [POLE Ff seening: 101, 258 => PTE, 2,2] 
Samar Nhe f |e LS ee Se | + Be) | 
épe [UCLE FAS setting: MMS =2 OeTh.2,4] 
Se Shee fe Bee LS + ee a] +c Oe eS | 
efug Socom. 0 Aagoecy getting 3 
ug Soo [Ree T) Ri-bit baa wits) 
slug Saw "e000 2D oo 
eb te [BankO-5) Loree oped Lace » OCirEES dc Lee) 
] Da of [O19 + (ee 28+ (ecb )4+ 0224] - 
Ce ho Le hee [OS pe Oy 
> OC C+ ee Ls ee + |e) +e l- 
EO | Cee abe Te ke | po | 
SHAOGO C1) + ee Le ee + ee ea 
TUe4EOSOIS fe LS CTS a 
nog Sone [Bankes 7) ERAN, Tecdiéclect, CalS-bic) 
Slug Sawet eaBOOSOie fle 1+ [e241] 


efcesh enable, Topeicik, Troesiclk, Refcesh 
Paw OO, f(b hoes oe) + Lock epee 
etm [SCRE EM enable, JCLK_OW enable, Darkis/T eeasry may 
Shug Daa “IRENA (le | Los pby lors 5 
bebug Scom. [Bankes ? Chi J-clocke] 
slug bawekt "We4S0000lc O50 
eng ee She oe 
abug > 


Ling 134. Col 0 MehictlE BAWEESIT OG fodino at iced 
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4. Select" 6:Program Flash ” on the DNW. 


NOTE: If you want to download 2440TEST.bin without MULTI-ICE, then skip the 1, 2 & 3 steps above and download 
2440TEST.bin using the DNW (See EXECUTE 2440TEST WITHOUT MULTI-ICE). 
After download 2440TEST.bin with the DNW, then you can also see the figure below. 


~ DNW v0.504 [COM1,115200bps] (USB: OK] 
Serial Port USB Port Configuration Help 


[SHDK2446 Board Test Program Ver 6.6] 


[Folk :Hclk/Pclk ]=[203.2:161.6:56.8]Mhz 
[Uclk=48 . 6Mhz] 


6:User Test 1:Manual Reg Set 2:PCHCIA test 3:Stepping stone 
4onWAIT test 5:Nand test 6:Program Flash 7:DMA test 
8:Interrupt test 9:Cpu speed test 16:Power/Clk test 11:Lced test 
12:Camera test 13:SPI Test 14:11C Test 15:RTC Test 
16:IrDA Test 17:SD test 18:ADC test 19:ADC TS test 
26:Timer test 21:1IS test 22:Uart Test 23:Clkdiv_Test 


Select the function to test 


[ NOR Flash Hemory Writer Ver 6.1 ] 


program buffer : 6x31666066 ~ 6x33FF 6666 
AH2Z9LUSG6BB x1 b : 28F128J3AC16MB) x2 
a flash memory ? | 
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5. Select the type of memory as AM29LV800BB x1 (AMD Flash) by typing ‘a’. 
6. Select whether you download through UART or MULTI-ICE. 
— Type ‘y then you can download target files through UART. See the figure below. 


~ DNW ¥0.504 [COM1,115200bps] [USB:OK] 


Serial Port USB Port Configuration Help 
[SMDK2446 Board Test Program Ver 6.6] 


[Fclk:Hclk/Pclk ]=[ 2603 .2:161.6:56.8]Mhz 
[Uc1k=48 . 8Mhz ] 


6:User Test 1:HManual Reg Set 2:PCHCIA test 3:Stepping stone 

4 onWAIT test 5:Nand test 6:Program Flash 7:DHMA test 

8:Interrupt test 9:Cpu speed test 16:Power/Clk test 11:Lcd test 
12:Camera test 13:2SPI Test 14:11C Test 15:RTC Test 
16:IrDA Test 17:SD test 18:ADC test 19:ADC TS test 
20:Timer test 21:11S test 22:Uart Test 23:C1lkdiv_Test 


Select the function to test : 6 


[ NOR Flash Memory Writer Ver 6.1 ] 


The program buffer : 6x310606666 ~ 6x33FF 6666 

a : AMN2Z9LUSG6BB x1 b : 28F128J3AC16MB) x2 

Select the type of a flash memory ? a 

Do you want to download through UARTS from 6x316666606? [y/n] 


downloadAddress = 316660686 

Download the plain binary file(.BHC) to be written 
The file format : <n+6>(4)+(n)+CS(2) 

To transmit .BIN file : wkocm2 xxx.BIN /1 /d:1 
Download methods : COM:8Bit,NP,1STOP 


STATUS : 
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7. Download target files with the DNW by selecting Transmit menu from Serial Port. 
— Serial Port > Transmit 


 DNW v0.50A [COM1,115200bps] [USB:OK] 


FAD: | 9 2440USB_Mon = (i ex FE 
; 


{u2440mon, bin 7) SI|(0) 
[BIN Files (+,bin;+,nbO} aa a\% , 


To transmit .BIN file : wkocm2 xxx.BIN /1 /d:1 
Download methods : COM:8Bit,NP,1STOP 


STATUS = 


— Select and Download a target file. 
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o! DNW ¥0.504 [COM1,115200bps] [USB:OK] 


Serial Port USB Port Configuration Help 
Select the function to test : 6 


[ NOR Flash Memory Writer Ver 6.1 ] 


The program buffer : 6x316660666 ~ O6x33fFF 6666 

a : AM2Z9LUS66BB x1 b : 28F128J3AC16MB) x2 

Select the type of a flash memory ? a 

Do you want to download through UARTS from 6x31666666?7 [y/n] =: y 


downloadAddress = 31666666 

Download the plain binary file¢.BHC) to be written 
The file format : <n+6>(4)+(€n)+CS(2) 

To transmit .BIN file : wkocm2 xxx.BIN /1 /d:1 
Download methods : COH:8Bit,NP,1STOP 


<ERERE EEE EEE ES a EE 


[AN29F866 Writing Program] 


CAUTION: Check ANM29LU866 BYTE#(47} pin is connected to UDD. 


Source size:6h”8a54h 


Available Target/Source Address: 

6x6, 6x4606, 6x6006, 6x8666, 6x166660, 6x26600, 6x36066, 6x46666, 
6x5 0666, 6x6 6666, 0x7 6660, 6x8 6006, 6x90666, 6xa6666, 0xb6660, 6xc 6666, 
6xd 60606, 6xe 6666, Oxf 6666 
Input source offset[ 6x6]: 


8. Write input source offset and target offset and type ‘y’ repeatedly until the source size is reached. 
The example below shows how to setting source offset and target offset. The size of target file is Ox8a54 
bytes. 


— Write source offset ‘ 0x0’ and write target address ‘ 0x0 ’, and then type ‘y’. 


3-20 ELECTRONICS 


Preliminary product information describes products that are in development, 
for which full characterization data and associated errata are not yet available 
Specifications and information herein are subject to change without notice. 


2003.09.25 


S3C2440X 


DAA v.04 [COMI IS 200bos TUS ES0K) 
Sees! Pon USE Pod Coefigueatinn Help 


uroe sizero 


ailable Targetfsoures address: 

xD, HNN, BOON, AAO, He NOM, ee 2 ON, oR, He, 
SOE, Reh HONG, Oe FONE, IB OON, eFONN, Reo, Och ON, coc OER, 
iedOh, Ree 0009, exe 0000 
Input source offset] te0] 

Input target address amealpafioue asarescosy mn] fa) 
rte oF Feb oe 3 

target addrece=8<8 

barget black size"—ee6oo 


[Check AMZALeE Oy 
nuFacture ID= Af ieOhOt), Devder ID (ae2258)=225b 


irase the aebor sie 
chor Frage fis started? 


Start of the data wreitiieg. 
0 1daa 2000 2008 
ed oF the data weitiogs:2 


rifying Stark, 
0 1088 2HGR 2008 

rifying Emde? 

OU want another pregranadng without additional dowilasdt 
(SH2OFAOO Weiting Program) 


CAUTION: Check ARYL BYTES AT) pin is commecthed to U8, 


urce Sime: Ghy"BaSeh 


#ailable Darget/Saires address: 

BH, PhO, Re, Os, ie MMe, Be ONIN, Oe eee, eae, 
De SO 0G Be BA An, eA, ee, Rea, Ech a, Bo 
fed ee oe 0, ee 
Input source orésee{ maany{evnend) — 
Input target address ameng Mau esses{ manunQonasi) 
hire of fet= oe 
Largel adkiness 2860 
target block size"Be2 000 


[Pheckh AMFLBE Oey 
nufacture I= if fe00), Device IDG ae225R)<F25b 


PROGRAMMING FLASH MEMORIES 


— Write source offset ‘ 0x4000 ' and write target address ‘ Ox4000 ’, and then type ‘y’. 
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— Write source offset ‘ 0x6000 ’ and write target address ‘ Ox6000 ’, and then type ‘y’. 


DAW ¥0.80A [COM 0 )6200bpe) [USE20) 


fying Start. 
0 (oo 

Fifying Emaiit 

Hol want another pregranndng without additienal dowlass? [yn] 
[SHV FHBe Mriting Program| 


PAUTION: Gherck AMZILUEO0 BYTERLAT) pin is conmeched to YOR. 


“rece size: Oh baSah 


ailahle TargelsSource Address: 
38, Ge eO0e, BOO, Bee ee Be POO), Oe, eee, 
eS Oe 0000 6 BOO, eRe. eee, BHO, eb ees, hc 000, 


Oeddeee fee 0000, anf H00 

Input source oFfser{ aasuuageexsonn) : 

Input target address ameng alter edresses | ied 100 I 
ree of feb hee 

bergel address" 6 858 

target black cize=@F000 

[Eheck Ae eeOe] 
uFacture I= Ti Gehhai), Devier Ubi ae2258)=2etbh 


ase the Secor ean, 
sector Erase is started! 


chart oF tier data weitiog. 
0 tease 
nd oof the data writings st 


Gerifying Start, 
0 1am 
ifying Emit? 
YOU want another pregranming eitieut additiqnal downlasst [yn] 
[SHSOPHEO Uriting Prage an) 


CAUTION: Cheeck AMZILUSO0 BYTER(AT) pin is conmecbed to 008, 
urce size: Oh Bas 4h 


ailable Target sSoures ®ildress : 

Bx, Pe, BEN, BB, for Oe, Be PB, Pe, Kee, 
fhe OG or 0000 eT BO 8, Be he, ee DOO, Obes, thor 0m, 
ied hee 000, oer HOO 
Input source OFF set ee ode): 
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— Write source offset ‘ Ox8000 ’ and write target address ‘ Ox8000 ’, and then type ‘n’. 


End of the data writing!tt 


Verifying Start. 

8 1600 

Verifying Endttt 

Do you want another progranming without additional download? [y/n] 
[AM29F800 Uriting Program] 


CAUTION: Check ANZ9LUBOB BYTER(47) pin is connected to VDD. 
Source size: Oh~8aS54h 


Available Target/Source fddress: 

Ox0, Gx4006, OxG800, Gx8000, 0x 10000, 0x2 0006, x36000, Oxs0006, 
6x5 0600, 0x6 0006, 0x7 06000, Ox80000, 6x9 0000, Oxa0000, ixbo600, OxcoooG, 
Oxd 0008, Oxe 0000, tx FonnR 
Input source oF set oxs 000 }{Gx8009) 

Input target address among abwer~Sddresses[ 0x8 0000x8000) 
source of fset-8x8000 

target address-0x8 000 

target block size-@x8008 

(Check AM29LU860) 

Manufacture ID- 1(@x8061), Device 1D(@x2258)-225b 


Erase the sector: &x8o08. 
Sector Erase is started? 


Start of the data writing. 
0 1000 2000 3000 4000 5000 6000 7000 
End of the data writing!tt 


Verifying Start. 

8 1660 2666 3066 4666 5666 6066 7006 

Verifying Endtt? 

Do you want another progranming without additional download? 


B:User Test i:Manual Reg Set 2:PCNCIA test 3:Stepping stone 
4:nWAIT test 5:Mand test 6:Progran Flash 7:DMA test 
S:Interrupt test 9%:Cpu speed test 108:Power/Clk test 11:Led test 
12:Canera test 13:SPI Test W4:1IC Test 1S:RTC Test 
16-IrDA Test 17:SD test 18-ADC test 19:ADC TS test 
20-:Tiner test 21:11S test 22-:Uart Test 23:Clkdiv_ Test 


Select the function to test : 


9. Turn the SMDK2440 off and then on. 
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S$3C2440X 


WRITING IMAGE FILES TO AMD FLASH MEMORY WITH MULTI-ICE 


1. Connect MULTI-ICE and execute “ 2440norom. ini “ file. 


eles] os) w]e) su) | alsa) | cole loniem|mlesira) | fos colewicnfes saira) | ele) eulaPle|-0) | er) || lel 


Targat | irrasge: | Fins | Class | 


| 


APMSOT 0) - Dice st ceitab ly 


SIS (te SS1 LOL) 
MOOS [Oelateretd] 
SIGE (One) 
BMNM@s [threw] 
SOD [eslatthe) 
ESTER_ALE[ ire S074] 
BIOMS [OeaS30L0I0] 
SS [tone SLL ea] 
SI000eD [Ore 0L0I0] 
aS [the SOL OL0) 
MIOOeE [Ore Z511001] 
iis [Welaterecd) 
Sho Pies] 
SI08bS [tee 10000) 
SE [the i Cele] 
BIMOSbe [009310000] 
SIMD [ihe sod] 
IOS [Ore 0I0] 
SME [iheatetete) 
WAKEUF_22[ toe EL D441] 
RIGS (ess loeo) 
[ fas ic ed] 
[ine 10000) 
[Ome SEH] 
[ee Sa 446] 
[tne F294] 
[Oe 0004] 
[ine F154) 
[Ges SDIDI0] 
(Qelateterh) 
[fre DL a] 
(ie 24 1L001) 
[oelateretd] 
[OeeS9EL0L4] 
SIMMOLOE [thes 10m0] 


Fir Halo, peace FV 


T1,EL al 

INGO : |EnvtecPi + fx) 
LO, (eS 2 = ee 
ra,-( 50,08) 

pe, cla 

TO te ss he 
£l,[20,Po] 

C1 EL. ie dooo 

t1,[r0,") 

rl, #10 

tl.cl,@.l 

eed 2 (EXTER _aLEEF = Gxl4 
Tl xe M008 : = Aeon 
£0,[2l,.02) 

Tho item 

£0,[rl,.f2] 

TO ie S01 ys hk 
rZ,[c0,#2) 
heeooc 
T1,2c3000021LB ; = 
cO,(tlL et) 

TO,.0, die tooo 
£0, fel.ee) 

CO eee 3 ® hI nI4on 
11, eeaeo000n0 

Co-Ed ae 
£3,[20],#4 
3, (rl).i4 
riod 
eed 
Tl, Micl Oo 
£1, EL aL 
Amite 3s |MAREVP_ SLEEP + (24 
fl, 2: OM120 2 = Mies 
TO,(r1,e0) 


4 |EWTER_ALEEF + fw h4 
foe c00c080 


4 |WABEVE_GLEEF + (onl 


= 


Command Line infedace 


| Conmand Line interlace 


ebug Sabey C; WORRY 2440 244iies ros), 24am. ini 
GG ei eee 
ebug Scom Filensge: 244fmorom. ini 
2003, 4. a ist aeete. 
Pee Pee eee 
For 53024400 
SDRAR_Lictle ih, 2458 
FCLE:LOL.25aH: UFLL: SnH= 
DRA betcesh) G4 |akopole) - 7. ee 
Bvecbor_caoch eft 
1 pEeesiemn OGL Ie be Parsbl oe evaluated in the glen Gate 
shug sawar faeeihoacing_enahied te Ce] 
Gipreisien oyuld fol be parsed oc ereluated in the glen content 
arog 2awae pac SoFr_ae 


sbug Socom. [dimeble BWetch-Deq comet] 

ebay Saran es SO oO 

ebug Socom. <t Clock matting 55 

eboy 200m [PLL lock time sethiey mae iam) 

ebug Sarat "co [let ee 121+ [det eteoy] 

chug oom POLE) HOLES PCLR= Lili. 

arog Sawer hemos (kee) +Clchi+ (0) | 

ebug eee | FCLE FAS setting: 101. 25RHe =» OTE .2,2] 

ehug seman Hho (ieee le l+ (ie teod = lieben | 

ebug Socom [CLE FMS samtting: S0RHc -» O278,2,3] 

ebay sara hee (| ePeLe| +i On ccd) + pie ses | 

sbug Sec. 2 Besacy setting 3» 

ebug soo [Bankesti 32-bit bes widch] 

ebug Sawet RA be 22000 boo 

chug Poem [BankO-$: Access cycle: ldeclocks, eters lock} 

arog Sawer ed (Odd) + (es LL + Fee + | 40a = ees) 
ebug awak "OGIO Oe ce LL ae cr pa] Oe | a ea Dy 
ea sara hae (Oe ee LL eee 6) +e = ee 


it * 


tho Pow? Mehi-tCE |AAWEET 2 ideal, axl 


3-24 


ELECTRONICS 


Preliminary product information describes products that are in development, 
for which full characterization data and associated errata are not yet available 
Specifications and information herein are subject to change without notice. 


2003.09.25 


S3C2440X PROGRAMMING FLASH MEMORIES 


2. Load the image file (2440TEST.axf) to execute. 


Ble §earch Procacsor Wem System Views Execut Options Mindoer Help 


eles] ce] ok) alee a) | alee) | CEM LED) | (oe emo Sales | ello) elle sn) =) =) aw) | alee! 
ae e 7 7 | 


AH MSZOT _0 - Disascembly ; - | Lommand Line n§ertace 


Command Ling Interts os 
SIG [ieee 0074) ReserHard les a ____________ 
MIOGOSO4 [Owen 02] HendLlertede? an bi lice ceauld nok. be Fecsed of evaluated im the given contest 
SIOIONOE [Oxee) 00057) Hondlecs¥l ee 
ROS [tre ees] HandlerPaberr tralia eePOES EL = 
SIDOSLO [Oeee 0b] Handi ertiabesk emanate eared seed clare ae 
RUNDLE [iteentettte] eT Peruy soem [Gipable Wacch-bag reset] 
SIMOGLE [Oeend MDT] Hendler DR Ce ee eee 
SIGMOLS [teen OaN] HendlecFIN Deroy son ot Clone Seti 
MIDOOSCO [eee] EntechaDm Debus Soom. [FPLC lack time petting eeisu] 
SIONOHRE [OnDeLOeeL 1] (edelbeel] as. Debug ower thedcd OGG ((tatttecd2)+(deteeccdy| 
MIDOOSZE [Oedne0] ded paoe3e0 Socom FOLE: CLE: PCLK#L=2:2. 


BieOie [Oe L ed) " QE Loeekl Ben “OOMIOLA (deck ee leck ie (09 | 
Mino = ff ee - Oefererere Scom [FCCE FAS seccing: 10].250%= -> GxTt,2,2] 
BESS [OE PEELELE] Ta QefPererere Sarak TUS [Ue ELS |e Re DO | 


teYRrrrrere Fe 


= 


MOONE [Oetttetete] dc aetetetitt -.., Debug >oem [CLE FRA aetxingi MMs -> 0K70,2,3] 


MOONE [Oeteterere] er BeweE "A OIS [foe MLE] 4 oe Ock) ee} | 


OOD [Oeteteeeee) feeda date ae 1 som << Bewoey setcing >> 
MMO. [aw] BauetHancile: [soo [mk iT: Ji-bs Stes width] 
Ester Pura (thr latin) tee | Hy Rae "he G0 Osimoo 
MOCO [Orel] 10,3 f Soom. [BankO-3: Joccem cycle: l4-clacks, otheca:d-clack | 
SSS (ode ooe) i EWTER. 2LZEF i 9 Pawar AIO (else (ce LL e och he (oe) eed © 
NMM06S4 [ire sah4] I ri, foe SOND 2 © Aeanooon24 Sanna eae ere na bl ict eto Caeet Edna 

, F a Dawes Oe (Oe | LL eee pe OSB] Coca © PZ 
fodaledsy aR : oe Debug Sewer MA MIKIOL (OCCT D+ (OCC LIe (ICL) HACE + COCR = eS) 
SIMO0ED [Owe 1Lba0] . £1,c1, "0400000 SPSE TOMABIIOLA (OCC OCC LL es TeCe OE] 4 DEC PZ 
SA [he SOLOO] Tl -( 10,00) aera See (Oecd + ie LL e (Teche ee’ | +c + pee) 
BIOOGGE [Oe tDLOL0] r1,@xlo » { Soom [Banki!T: IDFAZ, To ees CA: F-Eadk] 
S)GMGe [ees LLL) rl ela Samat AIMOLe (acc e ce] +L) 
MIDOOS7O [Oeletererd] OeINIooee =; [ExtecPerw = ox24) Reel TEED (ASCE 
RIOTS [ee SIEGE] CO, CFO ) = AiOdOOne Debug 200m [BURA petcesh enable, Tepedolk, Tooefclk, hetoeshs L654) 
MISTS [ire Wz] ri, [tO #) Sanne Ta Ca eas p+ em 2) + ee + CL | 
SOEe [ioe Sabon] 11 weeto pete [BORE EW ehable, SOLK_EN erable, Eamets T etry map GSR 
TOO [ie E51 L001) r1,cl.a Samar Fe pod lech) +i lea } 
SIOOGS [Oa efefeed] QO: [Ene = Ox38) Ehlert rae So ee 
SNORE [eer] Ch OOO y= ANT percg eras Se ee 
MIOG08e [ee 4000] . r3,[ 20,82) Dabuy Sawet "HA RIGIOIO Oe3o 
SOMME [ibe lattide) po,eld Debug > 

rs 


i 


For Hale, pewars: FT Ling (29. Col O Mehi-tCE AAWEESIT OG 2odina at ice! 
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3. Select Load Memory From File... on the file menu of AXD. 


AxIh 
File Goanch Peececsor' ews System Wicws Execun Opens Window Help 


Load imag. [lel | Ceaelcm | ale) | | es creme eee) | |i) Pal ePleml-m) <=) ==) gl || eine 


Lead Debug Gyenbols, 
Eee! Currant brags 


pan Fila 


Load -eman: Fran ! Cem anid Lite ber face 
Save Mignon To Pile Command Line lintartace 
Flash De Tdoead 5 (eRfeetete poe ude tied = 
. : CHRESEEEEE ; Fo undefined ha fd gal pac EERE SI 
Lead Session... : CREEEEEEE s > udeeined creel Sh) epee re 
Soup Bacal (Cteteete y 7 undefined aoe. Pe pee VT eee 
See sao L RSE EREE fe. iePiced eoom [disable Uetrk-Iog cazet] 
Facarkt Pilea ic IMEEEGEOEE ¢ 7 urdebined Se oe SA 
c * E. E : 
WMEtettete 7 udetined ee oe ee 
Flacant lmgoas ine Soae [PLL lock ties matting excimu] 
Raicant Syria Bardlertased Peet "oot (pK eheecl2)e eee |b 
Fenert Sessions . Bareller ET ag oom POLK PACER: PCLReds fd. 
BardlarPaboct Sowwt "OcdOo 1s | (ee (els 0] 4 
Uniloied Currant lena ga Bardle babaee roam [FCLE FRE stecdmye Ob. S5HHE => ON TE, 2,2] 
ling oot Fewrrats " Pe IDL eR Fee. "Che | Oe Thee Le) + Cleese a] +] ec | 
BarciiexIn Seam QDCLE PMS matting: 488He -> OxTd.2, 2] 


Exit \ HaordlexFEO Faget "“heodOigcd | POR LE) (dep + dcp | 
BIGIOGED [cea KIOR EncecFurd POU CS BOMOCE Peleg > 


MIMIO4 [Oeitldesli] CeDflGwell .... rom (Baan Ts peice lel 

DME (delaeIeh) (miniebe sic .. earet Chobe iO0 Oe) ho 

MMMGEe [och esi) Ietfliee] 2... 4 Seam [IankO-3; Boone cycle: 14s Locka, obhera:d-clack] 
MIMIOGGD [OxEfeeeeze] DHPESPSere oo _. Sowmt TORABOODODA (CLS p+ (OMe LL] 4 (Peck 4 (Dee 4 ea] 4 (Deez | 4 
SIMO [leteereree) a , vera Of eclapr (delet etl sited a ilecd| +i decd] 
MMOGIR (Oetteteree) InPP RES eee 7 Feet. "OS | LIP + ed Lb +e | +0 Re] + a] +E -HT 
MIDIOGe [OxEPeeEee] DPREPPESEPE 88. waMmt FORMED f (MCL pe L EC TOE) 4 DCE 4 Oe 4 COE | 4 
DMO (detieteree) (MEGEOEOfo was Peet "Oe | elope he Lhe ek) eile | +e +(e) 4) 
WMH [ocean] Re me cared er feet. "Cio | (RL p+ |e +h +(e) 4+ ial] + (feet) 
Enbac PUD, Oxel ed 2000) r2,20 seam [Bankis?: SURAN, Tred: Zelack, Ca: 59-bit] 

Bikliee (dees line) eo ll ret “eM CPL p+ ee ptl 

MMIGESO [oxtamnoe ENTER SLEEP Semwt. "AOS | (LS p+ Oeezp4+1] 

= os [ee SEDIbS] rl, Ox 30000100 + = PoaaooDea Soa [SORA cetces& enable, Tepeicik, Ee selk. neta LeS4] 
RI MOGSE (wes a S00) a, [Eo] iQ rea “OS |S pt eer + (ect Lele) thes 
WMeGe (teelad1on7) rl.ta Soom [SCKE_EM arable, SCLR_TM enable, Benki;s7? aeeacy aap: S40 a- 
SIDIOGO [Oe BL Lean] cL, cl .#t ooo Bawnt "Or4B200028 itebec bees) 4 cbecal 5 

RIGO (owed L00n) el, (oo, #0] ig oom (Bankes? Chi d-clocks) 

WMH [icela loo) eh tbe Lo feat "HAS: Gel 

MIMIOGe [OeetsL 1002) cL ol, ‘a "HO Oe 

BIMOGID (Oelatterea) ioc oy (EntecFeOW + tn2d) ~~ 


a} 
Lead data from disk to memry Line (2. Col) PaO AARPSSIT 0 | otellieert apt 
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— Geta target file to 0x31000000 in SMDK2440 Board. 


Load Memory From File 


HARD: [Ey 2440USB_Mon ~| © & cf EB 
f=}u2440mon. bin 


u2440mon, bin S71(0) 
[All Files (+,+) 7) aA | 


Address: [0x31 000000 


Processors 


ARMI20T_0 
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4. Execute 2440TEST.axf file with GO command. 


File Seach Preece ews Syatam Wie Execule Options Widdeew Hala 
Smee) cae] fa] Wa} | ital | | lem) remade || Te aleve es SL=I| | elim) eerie f-x| $5) SS) Bl|| elmo 
Target | image | Files | Class | 


[ oi AMEDOT_O 


Command Lint itwhace 
Cirniiatd Line Wier 
Deboy saan poe VLPr_ayve 
Dralid esqeres ri, on 


ARMS20T_O - (shard onmbly 


JS | ie eded eo) Ed ao 
TOS He [ere 4a | FL, eo 000 
Sie [ee Loe} e0,[el,#8] 


Tessa 
0 58 
DOES Gat 
IOS 
Hain 

IDIOSS6o 
Jee 


[PveLeinasd | 
[Dede 14a) 
[OeeSBL O01) 
[Dele SIGe | 
[Ometed 0rd] 
[xed 4ddoz | 
[Deeded moe } 


ro, c0,.en Bal 
cl  @i4a0c0000 
eo), eb. wttebe) 

Ff cl4é 

ELS! (24-6514) 
ELI cla, #020 

BE) tae 


Oem mk par LiF Swi 


7 2osm [atiesble Wacch-beq reset] 


fawat "ho SIRIO oO 
20mm ot Clock sectiag > 
Seem. [PLL lock tise metbing eeigu | 


poem doo (tite a+ hee) | 


Soom FULE: CLE: PCLE=1:2:2. 


Y 2awan “Wheels (ddectieileclirigi| 
seam [FCLE FR seteing: 101.25R%2 -> OeTf,2,2] 
Sana POCO | Oe ea) | | 
2am (UCLE FR seccing: MMs -> teh, 2,9] 
Sawek TOAD GE [Ce Pe) a De) © ee | | 


TOSS TO [Ceceb I] ! Lad_Diopley 
SOT, | eebioisa) MTU Ti & 
TMOG [oxeboo peed] 1 __6t_bik init 
MOET [eee Loos] cl #tee 
IMIOGSED [IxeJeINIOs) = ee 1, Alea mas : z 
OSE [ecb 037s} ChangaClockidwridac a Her de ta x9 

JSES [| Oeeded SI] ar 1) RtPoer - i see ee opvics 

IGOSSEc [Dxeded1d0d| cL, fd : aaa ee pceme al Minieas eemtreiees 
IMONSSO [teeta oes ef) ilo ores | SS; Geewes Fpeie: Ac leeee, eieses 20-25 : 
e024 deal ec F ChangeHFLi¥alos 7 SE SO (Oecd ape (Oe Le oes deeb teed edt 
IOS [teededsio2} 7 E282 Sarat Fed OB [te |e ee ee | +e ea + e+ 
IMO [ieee 1002 | EL iz SME "Abie (fo fb ODe LL pe oe pt Oe | ee ek we Oe 
SO | Cee et cee et), tke 8 : 
Ted [Oeceb 007] ChangeUFLivelos ee 


ih 

aL 
Samat: holo [tee Pe [et Le [Techs | heb) +c hed + ee 

ga a pe | eel LL pode [De pe] a | a a TS 
Horeca Helene BiG SEE TOMI OIOLE (LOCI HOO LL + FoR) HOE) CDROM + lee 


Soom. [Beackéi)T: SDRAM, Teed: ieclock, Ca: 39-bit] 
p Sera OL (fee eee | +L 
Samet "ABODE [fs] Z] 405 
2m [EDRAR befresh eeable, Tepedolk, TeceSolk, Retcesh: boss) 
Saumet PACA [ae 2+ | 2+ (ee 2 + LB +1854) 
pee [RCRE EW enable, SCLF_EY enable, Baskets? gemoey meg: S4HEY 
tomar eee (oe b+ | les) 4c lea | 
acm [BanktrT Ch2 J=€liotis] 


IeOSes [Oxebo lech] i Calo Clock 
TOE [PETE C0 0x 30000820 ; = so sODSTOD 
Sie, [lee 5) Oe] EB), [eh] 
TOSSES | oceb at Be | P 
IMOeeE [ieel esi) 
TMOG [Crete s | 
IGG | feed) 
TcA [Cede cL, [chi eoxi 
IDGOeee earn £0 pe, eoR20 1 PRAM aerated Oe dc naa 
TOGA [Oecd IO0C] EO. fed. cay eS 
UGOSSE4 [Dead] rfl, [cl3, #0010] Debug > 

« 


Ed, (E03, moed0 | 


Mo Poss | MRE |AAWPISTT 0 (2adltest_ acct 


For Help. press Fl fusning image (i 
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5. Select" 6:Program Flash" on the DNW. 


NOTE: If you want to download 2440TEST.bin without MULTI-ICE, then skip the 1, 2 & 3 steps above and download 
2440TEST.bin using the DNW (See EXECUTE 2440TEST WITHOUT MULTI-ICE). 
After downloading 2440TEST.bin with the DNW, then you can also see the figure below. 


~ DNW ¥0.504 [COM1,115200bps] [USB:OK] 


Serial Port USB Port Configuration Help 
[rSTATUS3=6] 


[SMDK2446 Board Test Program Ver 6.6] 


[Fclk:Hclk/Pclk ]=[ 263 .2:161.6:56.8]Mhz 
[Uc1k=48 . 6Mhz] 


6:User Test 1:Hanual Reg Set 2:PCMCIA test 3:Stepping stone 

4onWAIT test 5:Nand test 6:Program Flash #:DHMA test 

8:Interrupt test 9:Cpu speed test 16:Power/Clk test 11:Lcd test 
12:Camera test 13:SPI Test 14:11 Test 15:RTC Test 
16:IrDA Test 17:SD test 18:ADC test 19:ADC TS test 
26:Timer test 21:11S test 22:Uart Test 23:Clkdiv_Test 


Select the function to test ( 6) 


[ NOR Flash Memory Writer Ver 6.1 ] 


2 program buffer : 6x31660666 ~ 6x33fFFO666 
AN2Z9LUSG6BB x1 b : 28F128J3A(16MB) x2 
ect the type of a flash memory ? a 
Do you want to download through UARTO from 6x31666666? [y/n] : 


6. Select the type of memory as AM29LV800BB (AMD) by typing ‘a’. 
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7. Select whether you download through UARTO or MULTI-ICE. 
— Type ‘n’ then you can see the figure below in the DNW. 


 DNW v0.504 [COM1,115200bps] [USB:OK] 


Serial Port USB Port Configuration Help 


- 13:SPI Test 44:11C Test 45:RTC Test 
17:SD test 418:ADC test 19:ADC TS test 
21:11S test 22:Uart Test 23:Clkdiv_ Test 


[ NOR Flash Memory Writer Ver 6.1 ] 


The program buffer : 6x31666066 ~ 6x33fFO668 

a : AN2Z9LUSOGBB x1 b : 28F128J3A€16MB) x2 

Select the type of a flash memory ? a 

Do you want to download through UARTS from 6x316666066? [y/n] =: n 
[AN29F866 Writing Program] 


CAUTION: Check AN29LU866 BYTE#(47) pin is connected to UDD. 
Source size:6h~6h 


Available Target/Source Address: 

6x6, 6x4666, 6x6066, 6x8666, 6x106066, 6x206066, 6x306066, 6x40666, 
6x5 6660, 6x60660, 6x7 0660, 6x8 66660, 6x9 0660, 6xa06660, 6xb6666, 6xc 6666, 
6xd 66660, 6xe 66660, 6xF 0666 
Input source offset[ 6x6]: 


3-30 ELECTRONICS 


Preliminary product information describes products that are in development, 
for which full characterization data and associated errata are not yet available 
Specifications and information herein are subject to change without notice. 


2003.09.25 


S3C2440X PROGRAMMING FLASH MEMORIES 


8. Write input source offset and target offset and type ‘y’ repeatedly until the source size is reached. 
See Writing the image file to AMD Flash memory with UART. 


pou wank another programmiog without additional dowload? 
[SNE "F ROS Writing Program] 


TIO; Check AREFLUBGS BYTEECST) pin is connected to Yoo. 
ie size cab eh 


ailable TargetsSource Address: 
Gnd, GHGS, GARD, e000, Mei 000d, dx Pdded, deb, OOOO, 
iS 00d, Oebddde, de Tiida O00, OePOddd, deadees, deb ebhd, inc 0000, 


ecdddd, decdded, deck ebin 

lapat source aFfcot( exnounyaesnd) 

Input target address aming anPR sdaresses[ donee ff en mui) 
Of fcet= an bbe 

target addrese-@: 0888 

target block sife=8: 086s 

The data wust be downloaded wcieg §OC from 11a 


[Dheck ANPPLUB Bey 
Facture [b= 20 OGRD), Iewior IQ ik?258)-225b 


rece the sector : 868608. 
ber Erase is started? 


tart oF the data weiting. 
0 1000 2000 30S AE SHG 6000 FoOoo 
me OF the data writing? tt 


eerifying Start. 
0 1000 2080 fide 40bh S00 4000 Food 

ifying Endttt 

Rou Gane another programming without additional dawlaad? [gsm] 


iiteer Test Tekan eg Set | FEPCHIA teat 1:ttepping shone 
kina T Bese 5 Rand teat &2Program | lash Foe beck 

Sc interrupe fest P:Cpe speed test TEPowerfOLk fest Wished tesk 

1? Eanera best TAESP0 Test TTT Test 1S:R0e Test 

1h rbA Tesk a7550 test TRADE Fest 498 TE best 
PO; Timer best 245003 test 2ecllark Test 22; Flags Tesk 


Lect the Function to test : 


9. Turn off and on the SMDK2440. 
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WRITING IMAGE FILES TO AMD FLASH MEMORY WITH OPENICE32-A900 


OPENice32-A900 can write image to AMD Flash memory as Multi-ICE. However, OPENice32-A900 provide a 
Flash Write Program that is easy to use and don’t require ARM SDT/ADS debugger nor DNW. For more 
information on the program, refer to OPENice32-A900 manual or contact AlJI System (www.aijisystem.com). 


1. Connect OPENice32-A900 to PC through USB and to SMDK2440 board with 20pin Cable. 


2. Run the Flash Write program and select Connect MDS from the File menu. 


Fie lilty FRes bab 


3 #0, 4 


3. Select SMU Manger from the utility menu and choose a device file, SMDK2440. It is used to initialize the 
system registers in case of there is no boot ROM. If you can’t find the file, download the device file SMDK2410 
instead of SMDK2440. After that, edit each value if necessary. 


SMU manager 


Device |EMDK2440 *| | Add device ] 


Ho. Registerneame Addrass Velua 


WT OOM SSO00000  oD000000 
INT WEEE. 4400000 = FFFRFFFF 
INT SUBRMISE. 4A00001C  O0000TFF 
LOCK TIME 42000000 = OOFFFFFF 
MPLLOOM ACD =6nDs CoE 
BS COR 48000000 22111120 
BAHEOOND 4000004 on000ToO 
BANEOOMT 4000008 on000TRO 
BAERS ‘OC §86onnn0roo 
BANKCONG 40000  o0000TO 
BANE COM 400004 o0000TRO 
BANE CONS 4E000018  oO0000TO 
BANE.OONE 400 8 on Boos 
BANK.OONM? 4000020 O00 800S 
DEO Cini 2Gnnniia noi iaino 


Seve | 


== es es ee 
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4. Select Config.. from the Flash menu and Set the write options as followings 


Contig target 


Device : |SMDK2440 vy) iv Set SMU 
RAM information (Hex) Endian 


Base Addr|30000000 Size |O3FFFFFF Big (* Little 
File 1 | File 2 | File 3 | File 4(Length(4byte)+File+CheckSum) | 


l¥ Download Flash device |Am23LV800BB | 


Data width Erase Flash address(Hex) 
Cc * Chip Base |00000000 


(* 16bit © Sector Target ooono000 
( 32bit None 


Target Image File: 


[CAWORK\2440\2440USB_Mon\u2440mon.bin 


OK | Cancel | 


Device: SMDK2440 

Set SMU: Checked 

RAM Information: Base Address:30000000 Size: 3FFFFFF 
Endian: Little 

File 1 page 

Download: checked 

Flash Device Name:AM29LV800BB 

Erase:Chip 


Data Bus width: 16bit 
Flash Address: Base Address: 0 Target Address:0 


Target Image File: u2440mon.bin 
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5. Click OK. Then the current configuration is displayed in the window. 


Alash Ue 


File Qivity Flesh About. 


sa AS 


bbb bbb bbbttbbbtttbhtbbhbititbbtibtbbhdh htt 


* Current config Li 
ee ll 
Device > SHDETMO 
PAH bese address o Iiihennnon 
Ban aie i (H0dFFFFFE 
Bylic ox = Little endian 
Filel oomftig -.. 
PlLaeh rime | Amo eR 
Erase : ALLL 
Date hue width : LE Hit 
Flesh base addressee |; SeN000hpOo 
Tapgel aires 1 Pe00diehoo 
Targe! image file 2D: OBE Sa US Bon) een in 


PRAMS P PRR AAET ERA ETRE 


* Curren: config * 
bbbbhtbttthhbhthtitbbhthttrtbhhitttibhbhthtihbhbhh ht 
Berice i SeDeeo 
BAM baer addres : Deano 
RAN wine : Defiorrrrrr 
Byte 22H 1 Little endian 
Filel penfkig ... 
Flach name > ASL 
Erase ' ALL 
Date bow width t dé Bit 
Flach baw addreee +: Gx DDD0O@O0 
Target address : Ee fNiiieenn 


Target image tile (COO RE Sh PaO SE Boruc demon. lei 


Connect 
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6. Select Write from the Flash Menu. Then it starts to erase the specified area of AMD Flash and write the image 
to the Flash memory. It takes about 10 second. 


Flash we i 


File Qhiity Flesh About. 


s aA 


PE ee Te es 


* Current config * 
By 
Device > SHDETAAO 
PAM bame addres : Theo nooo 
Bal #ime i: O40oFFFFFE 
Byit ox =: LittLe ondian 
Filel moomfig ... 
FLeeh name | ARSC Vhs 
Erase : ALL 
Date hue width : DG Ait 
Flesh hase aldrege | SH0000mO0 
Tabge! aHireas 1 000oeOo 
Targe! image £ile 20S ORE US Bon en ban 


PileWame | Ubon, bin 

FileSize: 3402 

Chip erage otarkt ... 

Erase complete! | 

addin bin aoenlealing |. 
glddimen. bin programming - -. 
niddimen.hin program complete | tt 


Connect 
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WRITING IMAGE FILES TO INTEL STRATA FLASH MEMORY WITH UART 


1. Connect MULTI-ICE and execute “ 2440norom. ini “ file. 


File eeeth Pricteaagr Views Syviem ew Execute Opticns Wiedew Halo 
este |e) ae] at |e) Me) | alte) | lemon e ies) | fe een cele ee) | el) Palen) 4) Z) B) | lel 
Target | image | Flea | Class | 


= AAeSROT_O 


ARMS20T_O - (Scar onmbly fd Lite lnstace 


Carniiatd Line itera 
JT, | Pee Se ed | c ED OGL § = Adee = —————— ————— 
TGNSOTA [Cee SRI SIN | = eZ, [ed, 40] Deboy pokey C1 WORK S40 24a roe Sd i, 
Sodas | heeded LoD) EL, #tebd 
TMOG [Ieez5L1000]  wohe cL. tl,# : j 
IMOG0E4 [Dx laPeered| TH SIDIOO8D > CEnbecrWON 4 3B) ebay soem 203, §. mx lec deete, 
TOMER [tee Sotelo] EL eOGLIO p= ASS a : 
TOE [ISI | £3, [20,40] ee For gear wet pees 
1 [ineledoooe] pod Se oe, coe ee 
ENTER SUE] cee PEDI74] FO, Ox 20000000 ; = #o.4n00z4 Deboy 200m FCLEALOL. 25H: UFLLIGRHE 
JOSS [tees 0 EL, [E00] Debug com SDRAR calcesh: eis (SEE 1) - Tum 
JOGOS [oo I0L1940) ELT) #2400000 Deby 22Fab Evernor cane thet 
SOGGed [tee Sede | EL, [ea,a0] An BepCeeeien cold noe be pacsed ap eralusced iz che given contest. 
Ted [cea 1019] rl ites 1S Debi Saal bSemihidliny enabled Hd | 
JOG0G0ed [ee2SL1001 | rlsrl,#l An premio ool roe be parsed of evalusced im che given Gantest 
TM0Mes [ielacicetd] iS op CEMTER_SLEEP + te1ajpPebus Sarat par AEP t_ave 
OOO [eee SEL) cL,Ox30000118 ; = #4000080 Sieg =e — 
Td, [ee SSL cep] em, [ela] baht lane mina nicotine plalaeed 
JIOCOES [e300 | rd ,c0, #ice 0000 Deboy oom [eisatle Baoch-beg reset] 
OMe [ieeSe O00] EN, CEL. a0) pa tee 
TOGOMcd [Cece ee} : ro Oc T0O0I4 ; = siedeOOtoc 208 Ot Clock seCcieg 2 
AMGEied [teeseosiod) 4, a0] I sccm [PLL lock tina mETeiTg Sects | 
JOON [oeaetetes | ; boy CENTER SLEEP + ona) pewat steded ioe iitededccda y+ eceeceip 
WAST _ AL eee 1044} JOIOOOCLIS + = si OOOED pram POLAR AG LES PLR ALE ara. 
INGORE [oeeSF10000] 11 ] Pewak "Oc OLA (qoec2|4c.eck +109) 
1000 [econ] cf, cD, #000000 
Tee [ee SAL] J 1, [elo] 
TOGOSOdc [Dec REIS] CO ,0e30000L2c > = #Dk 3000408 
IONE [ieee 1495) EL. sO de000000 suet) lic 
IOGOGed [Core 2 BI SI34] e250, @ox24 208 Ot BEnOey SECELDG 3 
JOON [CMeMoOSIOG) Lee EY, [ED ee ee ee 
WSs [ied RIO] : El, [ele emrae THEO Geto 
IOGOED [feel s2c00] e220 sccm [TIamkO-5; dccees cpele: ld-clacks, stherasd-clack] 
INNA [ielacteece : ; CUAFEUF AREER + fede OE OID [CONSOLE CBP Oe aCe ee 
simone FH Perea een ei, ated = arog Sema MAI | (MeCN D)+ Oe Li +/TeeO)+(Oceb | 4d seed + 
IOS [IKeZSLIIOL) El.rl,#l EwOk "OR4EIe [C003 + Le eB OE] 4c Spe 
Say hiepperter TeMIDIOGSe os CHAKEUR SEEER @ cocoa) Debt TEI IOLO | (Oca + ee Lie FexO) + [ccs | +ebeod eed ee 
# 


Por Hain. proce Fl Line (21. Col 0 MaRSCE |ARMAENTO Gddleent al 
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2. Load the image file (2440TEST.axf) to execute. 


File Search Eroceseor ews Suetem Wews Execute Coline: Wiedew Help 


ptf | cle] le in) | Sala| | CD) eN crn) tes) rae) | | (ES ce ees) | el) a el) 4) HE) Bl | Bln 
Targel |image | Files | Clase | 


[ a4 SFM S0T_O 


Cogent atid Liitvir Miva rihaetae 
Command Lite intertace 
Paboy sowet pac S2Fe_SIc 
Invalid exparesebos 


ARMS 1 - Cite ae 


MIMIOSOS [OxeboIsT] Sarel las Sa1 
MMe (dee oS) Begrl lec Paboes 
WIIG [toe te dae) Bard Lerbabeae zi 
MIDIOGL2 [txemPEPEe] De S0S00L4 FRR BAG Per ATF_EVEE 

IGIODLE (ieeal oT} i Baredibex TRO seam. [dimebia see iog raat] 

MMOS [ores NID] HaredLex FQ »aaaE sie tad ied ond a] 

MIMIOG2O [OxemMIOO08] Entec luna ees, Ce ee 

HIMIOGL4 [dele Weell) do (mie Loeel cee LS bye ee ee 
MMOSER [AeeMeWwo] dc (oe CD es J CH Ls Teo | COREL EIA DORE EE CCL 
MIDIOSSe [ete ldeenl) CeOELOendd 46, i ses cl - 

RIMOGO (hetteteree) IMCteertte 1... = Airs ee saat el tc ea aL . 
SODIOSGA CORESeHetee] de = eee g 200m [PCL PRE sectimy2 101, 25HBe <> Oe 9t,2,2) 
RIGIOGGS [Oxkerreree] = PXPEEPSere Fearat hbo | Coe thee he] + ites a+ | Oeee | 
BIMOe [Wectetcie) 4 WWEittte 1. a ES eee eee atc et ae ae 
wnanean smaminnerene Hine 7 reat hee | (oe Moc Lep+ (odors +|dacdocd) | 


MOMMA [Oeeal es) 
Encee Pehl deel odo) 
MMO4ic [deed ]ononn) 
TIMGGGD ([Oxlan oor) 
BIGGS [dees ets) 
MDGS [OeeshIOn] 
WMGede ([Oeele Lor) 
BIRD (eetelL ah) 
MIDIOGG4 [Oxes1000) 
MIMIGRE (Oeede 1916) 
HMiho [Owe2ELLIOL) 
MIMIOSID [OelePeeres) 
BIMIOGT (Oecd eee) 
MMOS (Owes) 
MIDIOGIe [Oeede1020) 
Bio (deed Siig) 


Pema lee 

cart 

roo 

EMTER_SLEEF 

CON OL Lo 2 = Be oy 
ca, [ee Fo] 

EL,£3 

cL. rl. die 20R00 

cL, [eto] 

EL, fielo 

EL, Tl, il 

Mise = [EntecrO + 924) 
FD elle 2 = Piedelobde 
ca, [oe] 

EL, fie20 

el rl,al 


Poe of Memory mete 2 

Soom. [Bankfso: S2-Ede boo wide] 

saa ee) eo 

ogame [Teank0-5: Access cpcles I4-clocke, otheresd-cleck] 

Brwgk "e400 08 | (DCL) 4 L140 4 |] 4 a] 4 eZ] + 
pee hee pce (ee LL +i ek +i dec’ | +d deed + tees) + 
Seat Oe | CR (Det +l | 4+ | 4 | +e | 4+ 
Srwgk "OSSD | (DCE OL | a |] a] 
Pee Wee [eck spe (oe +e Peck] +i 6 +O) + ee] + 
Seat ee | CRE + ee 4 ee) 4+ (Reb |+ (hed) 4+ (hee ]4+ 
Soom. [Ranke J: SORES, Tred: feleck, CA:S-bit} 

ren Wels (Packs prided i+1) 

Seat iS | CES + |e 254+1 

Soa. | SURAA refresh eneble, Tepeiclk, Tresicik, Petter: Les] 
Pera WES | lect pr ence thee el ep tle 

*oom [SCKE_TM enable, SCLY_UN enable, Denby? eeeory aap: fy 


SeGE "ede [delet bes pad bal i 


; = sere 7 | 
MMO [Oelattetia) IMO oy |EntecreR + oeJe hal 67 Chi clocks) 


MIDIOGAS [OeeShEOIAD] CO Oe WMOL ; = #ixaooooza : of 
SMe (Oeese Son) : ES, (ee, 0] Seat TREAD Zs ae 
DMO [dee leone) pore — — TERE CA) Dee 
ENTER_SLE[OxeSPtDo7-4] CO Oe 70MIOLL 5 = pix qpooo2a is 


For Halo, pescas Fl Ling 187, Col 20 Mul4CE (SAMEOT 0 Plates and 
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3. Execute 2440TEST code with Go command. 


File Search Processor views System ‘Wews Execute Opiom Window Help 
fet] | a] le] Hin) || Bybee) | Lemp |r | es ew eee) | el) hf) FE) HS) Bh) |] ele 
Targel |image | Files | Class | 


| mE SRA ST_O 


ARMSR0T 0 — 0 4¥HLEE WSS Cue eteat-rcirer... (2 RE) | Command Line intertace 


i Bidden 
etine EFL JEL tO} pDebug sauac pac 4IFt_awe 
Metine FCLE_IEL Czk PTralid expression 
com gMet pare LF _SWooe 
ete [disable Barch-Dey reser] 
sauet "SIGH oO 
Seo te Cloke meebieey 2o 
J fn ee @ som [FLL Lock time setting maim] 
Seuet "e Ac ORO ( fete te hs |4+] oo teteo| 
| eom FCLESECLES FCLEeLs2s2. 
wid Bais(eoid w mmet *OOMOL (cept Lee lpt ida] 
| go Sco [FCLE FES setting: O..25Mitr -) OeTt,2.2) 
dere bs Dame TRO (beck peice che dooty | 
ieigned int apll_waly g sod [UCLK FES secting: 4208 -> 0076,2,4] 
Sawa TCO DR (tts )+ (oe tte + (he oo] 
hed Diep lay (tet): oe el Aemery SebEing +h 
~ g soem [Benké/T1 32-bit. bus width] 
if WM inte. WD cache an. | aM TODO OO oer SSO 
PY fee ||: | oe [Bene S! Abeesd Gfele: Laetlockes, others: Detlork | 
_ | Bw SOO Ce Lec + eet ee + e+ ee 
fie abla Saw TODO RIE (Oe + + ea + ea + ee 
ee ish inuedys fifue ia 1.0 awe TROD] (OL et bech Lye) ord) e [ord pb [ood ec 
etic 00 Seat POLO (ec Lee Le | Feces (ee + edie edie 
SMe. TOOL CO) ee [ea + a + 
Af Clock sensing abet TOR OROLE (OCLC ch pe ocd ye [hor jd (corde [ea a 
Chanel Lockiwi dec (LE, Ly fi lina | i [Bens T: IPRA, Tecdidolock, GCla-bin] 
Change? 1. Valos (242,13, f) 20 Saw FIODOOLe [feel s(Re2j4+li 
A fChangeHF Li Vvelus [8,132 fe Laetae | SawRE *EOMIAO (cls) 4( Dect el) 
Chae TP LL Pabee [e220 fi! 4bRHz | act [SPAAN cettesh enable, Trpecole, TroeScle, Beftoesh! L654) 
Dawe TORODODR4 (LE) 422+ [2D 4+ Ses] 
if Clock calculatisn anly fox display isforeacion | Weom [SCRE_EW enable, SCLE EW eeable, Bankes? memory map: BSH s 
Calo_Clock (Ma Mas SOOO (ix l+ bees + heed | 
UPDATE REFRESH(Hc1k] ; Boom [BenkSyT CL= 3-clackz] 
~ Twn "OM ode Oo 
Jf GPIO port init. - war "ODI ep 
Pore Intec > 


Far Kalp, pews Fl Running image Line 134, Cold MuaiCE (SAMESIT LO Slates ant 
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4. Select" 6:Program Flash” on the DNW. 


NOTE: If you want to download 2440TEST.bin without MULTI-ICE, then skip the 1, 2 & 3 steps above and download 
2440TEST.bin using the DNW (See EXECUTE 2440TEST WITHOUT MULTI-ICE). 
After downloading 2440TEST.bin with the DNW, then you can also see the figure below. 


“| DNW v0.504 [COM1,115200bps] [USB:OK] 
Serial Port USB Port Configuration Help 


[rSTATUS3=6] 


[SMHDK2446 Board Test Program Ver 6.6] 


[Folk :Hclk/Pclk ]=[263 .2:161.6:56.8]Mhz 
[Uc1k=48 . 6Mhz] 


6:User Test 1:Manual Reg Set 2:PCHCIA test 3:Stepping stone 
4 snWAIT test 5:Nand test 6:Program Flash 7:DHMA test 
8:Interrupt test 9:Cpu speed test 16:Power/Clk test 11:Lced test 
12:Camera test 13:SPI Test 14:11 Test 15:RTC Test 
16:IrDA Test 17:SD test 18:ADC test 19:ADC TS test 
26:Timer test 21:11S test 22:Uart Test 23:Clkdiv_ Test 


Select the function to test 


[ NOR Flash Memory Writer Ver 6.1 ] 


The program buffer : 6x31666666 ~ O6x33fFF 6668 
a : AH2Z9LU866BB x1 b : 28F128J3A(16MB) x2 
Select the type of a flash memory ? 


5. Select the type of memory as 28F128J3A (INTEL STRATA flash) by typing ‘b’. 
6. Select whether you download through UARTO or MULTI-ICE. 
— Type ‘y’ then you can download a target file through UART. See the figure below. 
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~~! DNW v0.504 [COM1,115200bps] [USB:OK] 
Serial Port USB Port Configuration Help 


6:User Test 1:Manual Reg Set 2:PCHCIA test 3:Stepping stone 

4:nWAIT test 5:Nand test 6:Program Flash 7:DMA test 

8:Interrupt test 9:Cpu speed test 16:Power/Clk test 11:Lcd test 
12:Camera test 13:2SPI Test 14:11€ Test 15:RTC Test 
16:IrDA Test 17:SD test 18:ADC test 19:ADC TS test 
26:Timer test 21:11S test 22:Uart Test 23:Clkdiv_Test 


Select the function to test : 6 


[ NOR Flash Memory Writer Ver 6.1 ] 


The program buffer : 6x31666666 ~ 6x33fFF 6606 

a : AM29LUSOOBB x1 b : 28F128J3A(16MB) x2 

Select the type of a flash memory ? 

Do you want to download through UARTS from 6x316666667 [y/n] 


downloadAddress = 31666666 

Download the plain binary file¢.BHC) to be written 
The file format : <n+6>(4)+(n)+CS(2) 

To transmit .BIN file : wkocm2 xxx.BIN /1 /d:1 
Download methods : COM:8Bit,NP,1STOP 


STATUS : 
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S3C2440X PROGRAMMING FLASH MEMORIES 


7. Download a target file with the DNW by selecting Transmit menu from Serial Port. 
— Serial Port > Transmit 


— DEW BIA [SOM | S2n0hps LIEB: OK), 


= 9nd [ic M4OUSB_Mon -| +e 
ee | ued40mon. bin} 


De ON): u2détmon, bin = | mr | 
Te VAT): a as | 


— Select and Download a target file. 


DAY v0.504 ([COnM1.115200bpe) (USB 0K] 
SerialPort USE Pom Configuration Help 
domnloaiddress: = 21000080 
Download the plain binary File(.BHC) to be written 
‘The file format =: ¢o*d>(S)+(n +a iF) 
To transmit .BIM File : wkocm? xxx.BIH #1 /dsi 
Download methods : COH:aRit,HP,1ST0P 


STATUS SP 
ownload O.K. 


[ 28F 128090 Flash Writing Program ] 
eee Urry Inportant Hotes #** 
1. 2EFT28I9R must be located at OR RoaDoE. 
J42t-2, J2:2-3, Jas2-3, dksi-2 
2. eter programming, 28F128J90 may be located at Gea. 
M:2-9, J2it-2, J9id-2, Jie-o 
[ 28F128J9A Weiting Program J 


Source size [Ox?] + @h“eaS54h 


ae Target Offset Address [Ox?] - 
Oh, 20800 ,40000h, ..., IWebonon 
Input target address offset [Be?] =: 
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8. Write input target-offset address. 


_ ONY viLEOA [COMI 11 sa00bpe) [USEC OK] 


oni load the plain binary File, GSC) to be we itben 
The (ile format ¢ tori ape(npeesc ey 

To trameadt .EIM File > weeon? soocJBIM 4 fdcd 
cnload metheeds = GOH: Abit, HP, iS TOP 


[ 20P912800 Flash @riting Program | 


eee Uory Important Hotes se6 
1, 207770090 ust be Located at neaneennid, 
U0p1-2y J2G2-B, J0GZ-3, Peat-2 
. iFter programming, 2HFIFBJa may be lecated at men. 
Ji:3-3, J221-3, Udei-2, ddesB-9 


[ BAFAPEIOA Writing Frogream ] 
fires sige (Met) = O"haSteh 


vallable Target OF Feet fdiress [Oe] : 

ih, 20000n When, ..., tended 

Input target afdress offset [BRT] : 

hource base -ddress( Oed 1800008) = Oks 1 bo0oee 
Target base atdress( xen bOn0de) = OxAbonooe 
Target offset { Heap = fxd 
Target size (ihe? Rhten) = OeHaSie 


rage the secthor = fieibiiid. 
Lock_S0GG800 Erase OK, 


bart @F the data weiting-... 


ind oof the dake writing 

iprifyding Start... 

Werifyging Enaett 

Giliser Test Ti7Hanal Reg See 2GPCRETe best 
hint best SrHand best é:Proqram Flash 
B:interrupt test P2Cpu speed test 10:PowrsClk test 
12 :Camera Lest T3sSP 0 Test Vas Test 
tiitrhe Test AFTUART Test WEs2D test 
POrADe TE teat Z1i:Timer test 222105 test 


lect the feeckion to test ; 


9. Turn the SMDK2440 off and again on. 
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D;Shepping stone 
7TiRMA test 
Tiztbed test 
18380 Test 
19800 test 

Pare LRdie_ Test 
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WRITING IMAGE FILES TO INTEL STRATA FLASH MEMORY WITH MULTI-ICE 


1. Connect MULTI-ICE and execute “ norom.ini “ file. 


§, ARM Debugger - NO IMAGE 
File Edit Search View C++ Execute Options Window Help 


| (m/f) farm x] eax) wwe lo| | AMEE) vlro| cafe 


ARM - Execution Window | (| Command Window 


Oxade ARMsd Command Interface 
Ox34c Debug: ob d:\2410\norom. ini 
r0, #0 * 5302410 

Ox864 * SDRAM Little 32 

r0, #0 * 64MB 


Oxcl8 

rQ,po,#0x200 ; #0x6b0 
Oxded 
rl, #0x32 
r0,po,#0x220 ; #0x6de 
Oxded 
r2,0x00000718 ; = #0x33ffff£00 
rl, #0x30000000 

r0,po, #0250 ; #0x?1c 

Oxded 
r2,0x00000738 ; = #0x33££0000 
rl, #0x30000000 

0; #0x73c 


+ 


a 
< 
ava 


t 


Oo 
a 


let $vector_catch = 0x00 

let $semihosting_enabled = 0x00 
let psr=“IFt_SVC 

let psr=“IF_SY¥C32 


or 
Ex 


Uaqgruvr@ewrromerow 
oo Ff 
ws 


t 


disable wdt 
let 0x530000 


pllset 
let OxdcO00004=((0x70¢<¢12)+(Ox4<<4)+0x2) 
let OxdcO00008=( (0x58¢<¢12)+(04<<4)+0x2) 


nenset 
let 0248000000 
let Ox48000004 
let 0248000008 
c 
0 
4 


000 


let Ox4800000 
let 024800001 

let Ox4800001 

let 0248000018 
let 024800001c 
let 0x48000020= 
let 024800 0<¢<20)4(14¢18)+(2¢¢16)41113) 


0500 
Odt3 
r4or4, #0100 
Oxdel 
n0004e8 v4, (rd, #0] 
10004Ec Oxdf0 
nCatel ee eee let 0%49000028-0232 


n000S08 v4, #0x30000000 let Ox4800002c-0%20 
100050c r12,r4, #0xcd000000 ebug: | i 
r 


C:¥Program FilesWARMMult-ICEWMultICE,dll localhost: TAP 0, ARMS20T =| = NUM| sy 


EAA SEA EEA EE 
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2. Load the image file (2440TEST.axf) to execute. 


Fie Search Processor Views System ‘Wews Executes Cplinms Wiedow Help 


eS] | | ar laP{ a) | Salm) | |e cre Oe) | Leslee) | el) Mal eP| 0) 45) | Bl | Ble 
Targel |image | Files | Claes | 


[ mE SRA ST_O 


AAMSA0T fi - Dinaas menbly Lommand Ling Inferace 


SEREEPaD [Oe PPRPEESe] c- TR EPREZELE : irda fica d Command Lite ae 

BEGGEted (Wetteieree) = des (MEEEQEEfC 2 7 wedetined pobey 01 REN 2490 24a oom 2 ior, id 
EIEteteb (Outtetetee)] dc Ietteetete oo of undefined sslasialialatenlatinlasialalaiealadialadialen 

MERfEfec [OxEZREREZE] ORAPEES EEE 2 unde Eire : Filemwan: 2440norag. ini 

SEGCEOED (Qerteteree) bos IMEEEGEOLE 4 7 undetined 20a. &. we len drafter, 

HIGGEtr4a [Oxtrereter] = dic IHEEREEEPE 3 f undefined ae or 

DEREEESE [OREfREEEZE] DXRERPSEfE + 7 undefined Seem, Fes So02aH0% 


StQteite (Wutteteree) = aes (MEEEDEELE 7 urdetined ebay 3 SPAM _Little_32, S4H8 
[dhcea tna ro] Res mates er sccm MCLE: ]01.2500 PLL: ahi 


[Geel O4e] b Bardlectnds! Deom SORA refresh: S4iee |Skeyele| == 7. 3ua 
(ees Ose) Barellex Ea] SeaG Precter_canh 6 tdo 
[doce le ee] WarelerPabact. i expteeion could mor be paceed ot evelosced in che given contexc 
[OxembooosT] Bord lestabect Debug +arak Gieelbosting enabled U0 
(eearterte) tn ROL A ENPTesion ood Bon be parsed oc evadenned im the (iven content 
[xe no42] BareilexIAQ Debog Samar par 4Fe_s¥C 
[Seat bdade] SaredlexFig ievelid ekpreasian 
(diceaim OE] EncecFubl Lebay 2o0m suas pec 4IF_eC32 
[Get dee] ic De ltwell oo... Deboy Scom [digebla Getch-bog reset] 
SIMOGSE [Oetiiieieh) de dt) | Debug Sowal "Ux IW 0U0 D 
BIMIOGo [hotel] Debt Loeedd a beboy >on t<¢ Clock seccing +> 
MIMIOGID [Geerereree] DHEEEPEEEE aes Debog Scom [PLO lock tage seteiny mate] 
DIMIOGGS (OREEEEree] | te MEPEESPEE .... bebuyg Sarak “ORSON | (eo Lee Cake op) 
BUGAR (eitetciee) (ete eeeee 7 Bebo 200m. FCLEPACLKrPCLR=11ind. 
MIMIOGIe [Oetterere] DHEEEEEEEE ook, Daboy Sawee "OeecDOOle | (et ]4(1ee1]4(0)) 
BIMIOGD (OXEEEEEEEE) de PMEEEEEEE wae. beboy sccm [POLE PIS setting: 101. 28eHe =» tet. 2,2] 
DME (eel Ose) Reseed er Bebe sac See IO | OPPS + deeded + eee) | 
EnbecPUDa deel eo) cz, 20 Deboy Scom [DCL RIS petting: Mis -2 Oke?Th,2,4] 
SIMOMe [deed 000) £0, ae Beboy SR MRE OOOE | CON MBL Sp dere [eed 5 | 
BIMIOGO [ielanooe) ENTER_SLEEF bebeg sore << Hemory SeTclng >> 
MIMO [Ores oEowa] PO (2300 0LOc ; = @oxasopoooa poebug sccm [Banks 72 J2-bie bos wieth] 
See (deed) Shh} ES, [ee a] hebey 2 "A eS 
MMSE [wel 1on) cla Beboy >com [Bankd-S3 Access opole: L4-clocke, athnecasd—clock] 
MIMIOGED [OeeIBLIsa) cL, 21 #0 a00000 
SMa (dee Loon) el, (Et, 0] 
BIMOSE [tee lILe) CLs lo F 
MIDIOGGe [Oee25L1002] cL,rl,# Dabog Sawmk OSD | C009 + CL pl ee Bp Oe p+ Oe ape Zp] 


4 
For Help, pees Fl No Poet Pui CE AABREST WD | obi teert at 
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3. Select Load Memory From File... on the file menu of AXD. 


File Search Processor‘Wews System Woes Execute Opfons ‘indow Help 


Load brag... 
Load Debug Symbols: 
Bielead Current lage 


Open File... 


Save Memory Ts Fie. 
Flaaih [iowa d 


Load Sesaion,,, 
Sai Secon... 


Recent Files 
Recent! images 
Pacent Symbols 
Fiaceatl Seaaitiprs 


LJabooad (Current lms oe 
Iman Forests, . 

Exit 

S00 DIbAd [OeeiSLO0L0] 
SIDI: [mes 100017) 
SMbds [Omarttttec] 
30 DThS) [Ores dlOie4] 
S00 03bS [Oeeis2oe] 
SR Db Sa [Omed 0002] 
SO Mb Er [eb ledtie] 
MOTE [owes e194] 
SHO DTBEA [Oss SLOOLO] 
Shi Mbes [Owed Lon) 
SO Dbe: [imbrtitto] 
SOD [Owes dL 0024] 
3O00ChT4 [Orel ad20de] 
tare Getk[deei sorta] 
SOD T: [mes 0000) 
SO DbE) [ome R0RI0] 
30DThEM [Oelalo04] 
SHO RIES [Oeste L450) 
SR DbE: [OmesSL00L0) 
SOD) [mez 1000017) 
IONE [Oe esd. oneay] 


Lead data fom disk to memory 


ELECTRONICS 


THIRIbED oF (act_Teepry + 0x44] 
fe ,cla 

ER Se 2 os SDR SOSESLS 

Ed, (20,80) 

om, 

CKI0ODGh ¢ (Uect Getch + x28) 
cL, fle soMooo 

0, (El, ele Lo) 

coal 

IO DGh se o- (Cart _Getoch + Ox)4) 
cf, [rl, e024] 

pe, ela 

ed, al 

eb oo; (Tactiench + ted 
cL, 03 300R0dea = = #0. 30004000 

e0, [lei lo] 

eda 

ORI Mbdd of (Tartienmh + teh 
cd, [rl #24] 

Pe, cla 

Ed, #2 

po, cl4 

cL x 0Mdes ; = A SOOO 

c0, [21,00] 
eo, al 

Oo 00 Ob Beh 
0, [el eiesa) 
pe, cla 

fm, CX S00 Md Es 2 = BIR SOSEA14 

ed, (20,80) 

Lt) 

KeI00DGhRe ¢ (Uecc_GetkKeg + Orr) 
el, feo mooo 

EO, (cl ,fle LO) 

0, 60 il 

mo, [rl iieea] 


(Vect_ieoch + oes 
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Co rremca red Live lvbart es 


Debug 


sawe@t pac SIPE_S¥C 


Tevalid eapeedaioan 


Debug 
Debug 
Debus 
Debug 
Debug 
Debug 
Debug 
Debug 
hebing 
Debug 
Debug 
Debug 
Debug 
Detieg 
Debug 
Debug 
Debug 
Debug 
Detag 
Debug 
Debug 
hebiug 
hebug 
Debug 
Tabu 
Debug 
Detig 
Debug 
Debug 
Debug 
Debug 
Deby 
Debug 


th aa pec FIF_SWoaE 

Som [aiesble Pacch-fog reser] 

2auet "OetIm00oo oO 

Seo Ot Clock oeEbing 22 

ntti (FLL Lock time sectiny aecociee] 

suet. eo ONO (Peete 21+ (teed) 

scm FOLK: ACLE: FELE@L: Z; Z. 

Dawe "Oe OGL (ere cde) 4409} 

etd (PCL PHS senting? LOL. 25HHe =» Oe Tf, 2,2) 
newer “eto OO (PORTE LE) + eel +e onde | 
seam (OCLE PAS gecting: 40RMs -> fe I0,2.1) 

Saw "OS OOS ¢ |e TLE p+ | eta] 4 oe 4 | 
iu ot Aeeory geting 22 

ith (Eanes J-bit bus width) 


com [EankO-5: Accers cycla: l4-claocks, othera:0-clock] 


Se CC | LS ode LL de | a a e  L 
SUSE NTO ¢ pol ape pec lp +( Podethcce) + odie 
Huet "Oe (Lape elle eed) 4K 6) + ke = 
Sauet. "ed OOLo fee p+ [e+ [ee seo) 4+ |e 
SoM "Oe COOL Sf Oc L op OL Lt 4 (B+ ee 
THWOE "ORRIOOLE (hol Spe [orl | Pode (Oc pt [ord ey 


wit [Banko ADAM, Troditclotk, Gh S-bir] 
Samet. "MOL: ¢ | Jee hap+ ie sieli 
waMwt "OSB OOIO feck 4 eel 


tem (SOM cefeesh enable, Tepetele, TreesSele, hefeeah: 1 
TUT RIN f | Lod p+ php + ed + (dec ees a} 
sim (SCKE_EN enable, SLR_EW enable, Bank!) weeory aap 


sawwt "OSA OOIE (odo p+] bord | 
eo [Ranke sy Chl Jee Loin] 

sawet "eee Ooe tckd 

wet he tooo 

* 


Line Ta Coll) |MWR-RCE APPS THOT 0 aaa, act 
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— Get the target file to Ox31000000 in SMDK2440 Board. 


Load Memory From File 


1x10): [(&} 2440USB_Mon ~| © ef Be 
}u2440mon, bin ; 


S(N): ju2440mon, bin 
a A(T): JAll Files (+, +) bd #4 | 


Address: [0x31 oo0000 


Processors 


ARM920T_O 
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4. Execute 2440TEST.axf file with GO command. 


Fits Search Processor views 


PROGRAMMING FLASH MEMORIES 


System Views Execute Opies Wiedow Help 


esis] ] a) fe] Win}| | Galea) | olen) rap) rene) || Peden ede) | eo) Sf eso) 45) Ss) Bh || Ble 


Targa! |image | Files | Class | 


[ ea SFM S0T_O 


fe |fe| Command Line bAertace 


ARKSET 1 - Cetra 


[teed 00000) 
y (Onc ale) OS) 
[Seeded 1450] 

[tee LOO] 

(ies 0000 J 
[deteetetec] 
[Oxeidlooza] 
(tee lal coe} 
[teed 7 

[Ox ieboooos] 
(tee SS L2b0) 
[ice SRL OL] 

(ee 0002 ] 
(tebactetic) 

[Geese ooze] 

(ied edeioe) 
(Ones a) Oe: 

[Ox ledeaoe] 
(teeta) 
(ees OL OLOY 
[Mxedlangn8 ] 
(Oetahierte} 
(oe SAL Osa) 

[teed edeooe] 

Dart _Geek[ Oxedse0274) 
IMO Fo [owes S00) 
MIMIOGAD [tee 0000] 
BiG (dxlaioios) 
IMIORHE [Oweia les) 
MIMIOSHc [xe O00o] 
BME (deel iceol) 
MIMS 4 (OK) salsa) 
MIMIOEIS [oxeledeon] 
SMEe (Oee SOL) 
MMi [ielamoa) 
MIMIObe4 [OxeShelz4c] 


Far Kalp, press Fl 


ELECTRONICS 


ro, #0 
OME oy (Wert_tetoh + ONG 
CLS on 

e0, [el fdelo] 

EO aL 

Pe MObS4 [Wart Get + Dela) 
co, [ol Pe] 

pu ,tl4 

rofl 

CHRIS : [Were _Grteh + Dea) 
EL, Mte 1 = BROOD 

co, [eb othe lo] 

coe. 

eM oy (Wart_Getok + Maa) 
rd, [eb foe] 

Pe ele 

cd He 

reo, tl4 

EL De MIM idee | = BR SeOOD 
e0, [el ithelo] 

rol 

CMS: [UGE _Getee @ Ca 
oO, [el ted] 

Fe. tla 

CO eM ieSs 5 = Oe ROSES 

oO, [oe] 

ca 

eRe ¢ [eee _Gerkey & Met) 
CLs 

eo, [el Pel o] 

e0, 20,01 

EO, [el 4] 

Fo, cla 

E01 

KSIbbe 3 [Vacs_Geckey + dno) 
CL, Oe OdeS 5 = fix SI 4DOo 


Command Line inknace 
Tneslid speed on 
bey FI a pT ATF IVY 
bag Soom [eimeble Weteh-fsg ceact| 

Fa "eS Se) © 
'oae <t Eleck setting +> 
Soum [PLL lock Eime meebiney mat i] 
yeaa “how ih) | (Metixe 12+ pieeticat |b 
Seam POLE: HOLE: POLM=1: 2:2. 
Sewek "Heecnia fj obecte (eck eco] 4 
od [FCLE FA secede lOl, oH - OTE ee] 
Seat "ec | Oe The LS] + ted A+ |e) | 
Som [CELE PRE Sei birey:4RBHE => Ge TH, 2,2) 
seer “het | pon Tee Le | +i Ode o)+ toed Op | 
foam <2 Fegory mectirey >> 
Siti [Ran E TS TeBGdk bis wadee | 
seme hee) Reem o 
foam [BankO-S5: Access cycla: J4-clockes, others:0-clock] 
See OSCE PCL Spe Oe LS po Pee) ob CE, | ob ea | ob 
Fear eI | (Lap + hee Lb eck +e | +(e] +i 
fomet "eo DRe | (Lop + Oe L240 8] +e | +(e 
PEGE OOO | POCL Spe Oc LE ee PCE] ee |e Oa 
Fee hee | OL) Lat ek +e) +(e] +i 
Saunt "OCOD IS | (Lop + Oe 14 ( Mee) +(e | + (asi 
soon [Bankes ?: SDR, Teediteloces, Caé:S-bin] 
Pee eM. (CLS + ecep rl 
Saw "OOD | CLS p+ [Oe zp4]| 
bit (EDR fefbes enable, Tep=tclk, Tre=Selk, Retieshel 
Feet heed | Cope (he sel + Ce +] ee Le) +e es 
Soom [SCKE EN anable, SCLR_EN anebla, Banko)? seeacy gap: 
See "OS (Ober S poi doa i 
room [amnkes? Chi I-clecke] 
Soygt "e4Sc000ic xa 
Seen "en S) Os) 


Running Innis: 
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5. Select" 6:Program Flash" on the DNW. 


NOTE: If you want to download 2440TEST.bin without MULTI-ICE, then skip the 1, 2 & 3 steps above and download 
2440TEST.bin using the DNW (See EXECUTE 2440TEST WITHOUT MULTI-ICE). 
After downloading 2440TEST.bin with the DNW, then you can also see the figure below. 


-! DNW v0.50A [COM1,115200bps] [USB:OK] 


Serial Port USB Port Configuration Help 
[rSTATUS3=6] 


[SMDK2446 Board Test Program Ver 6.6] 


[Fclk:Hclk/Pclk ]=[203 .2:161.6:56.8]Mhz 
[Uc1k=48 . 6Mhz] 


6:User Test 1:Manual Reg Set 2:PCHCIA test 3:Stepping stone 
4:nWAIT test 5:Nand test 6:Program Flash 7:DMA test 
8:Interrupt test 9:Cpu speed test 16:Power/Clk test 11:Lcd test 
12:Camera test 13:SPI Test 14:11 Test 15:RTC Test 
17:UART Test 18:SD test 19:ADC test 
21:Timer test 22:11S test 23:Clkdiv_Test 


Select the function to test 


[ NOR Flash Memory Writer Ver 6.1 ] 


a : AM2Z9LUSG6BB x1 =: 28F128J3AC16MB) x2 
Select the type of a flash memory ? b 
Do you want to download through UARTS from 6x316666667 [y/n] : n 


The program buffer : “(e): 25F ™ Ox33FF E0668 


6. Select the type of memory as 28F128J3A (INTEL STRATA flash) by typing ‘b’. 
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7. Select whether you download through UARTO or MULTI-ICE. 


— Type ‘n’ then you can see the figure below in the DNW. 


- DNW ¥0.50A [COM1,115200bps] [USB:OK] 
Serial Port USB Port Configuration Help 


6:User Test 1:Manual Reg Set 2:PCHCIA test 3:Stepping stone 

4 =nWAIT test 5:Nand test 6:Program Flash #:DHA test 

8:Interrupt test 9:Cpu speed test 16:Power/Clk test 11:Led test 
12:Camera test 13:SPI Test 1W4:11€ Test 15:RTC Test 
16:IrDA Test 17:UART Test 18:SD test 19:ADC test 
26:ADC TS test 21:Timer test 22:11S test 23:Clkdiv_ Test 


Select the function to test : 6 


[ NOR Flash Memory Writer Ver 6.1 ] 


The program buffer : 6x31666666 ~ 6x33fFFOH666 

a : AM29LUSG6BB x1 b : 28F128J3AC16MB) x2 

Select the type of a flash memory ? b 

Do you want to download through UARTS from 6x316666667 [y/n] : n 


[ 28F128J3A Flash Writing Program ] 
x*x* Very Important Notes «xx 
1. 28F128J3A must be located at 6x68666666. 
J1:1-2, J2:2-3, J3:2-3, J4:1-2 
2. After programming, 28F128J3A may be located at 6x6. 
J1:2-3, J2:1-2, J3:1-2, J4:2-3 
The data must be downloaded using ICE or USB from 6x31666666 
[ 28F128J3A Writing Program ] 


Source size [6x?] : 6h~’6h 


Available Target Offset Address [6x?] : 
6h ,26666h,466066h, ..., iceG666h 
Input target address offset [6x?] : 


8. Write input target address offset and size of the target file in hexadecimal. 
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DN ¥f,504 [COMI 115200bpe | TUSE20e) 


The program buFFer > Der O0eeeh ~ Besar reo 
: AKZ9LUSOORR xt bot PBF A2S Ea, TOKE) ot 
lect the type of a flash somory Tt b 
Ol want bo donload bhroigh Geko From ie ddd? [gt] sn 


[ PRFA2898 Flash @reitieg Program | 
eee Werg Important Hotes #= 
1. 2BFU20h8 maict be lecated at Delkodddees_ 
Stsi-2, des7-4, J9s3-a, dast-9 
7, Alter pregranming, POU mag be located at BB. 
WV52-9, 0221-2, Ja51-2, Ja:2-49 
The data mest be dowilesded using PE or USE from 8nd po0000 
[ FHF 12098 Uriting Pregran | 
Source size [ixe?] > Sh oh 


wailable Target Offset iddress [Oet] : 


Oh, 2 aaah AAOden, ..., Toeadeeah 
input target address of Peet jit | (us) 
Input target size [er] : 
hource base address { fr31 000g) = eee 
Target base address( Dee) = ickbeeEEp 
Target offset (ten) = fed 

Target aize Cit ddddsn, = fei does 


rease the gechor > anne, 
Lock_8 860000 Erase 0.8. 


tart of ther data writing... 

1 
ut of the @ata wr it img 

lerifying Stark... 

rifying Emly? 

fcllser Test AcManwal Reg Set | 2cPCHCIa best SrStepping sbone 
AeA tek S:Hand test O:Progran Flash FibHn teat 
lnterragt test F:bpa cpead tect 1ePomer Elk feat Visbed teat 
12 itanera beat 1:3F1 Test THETIe Tea TEIRTC Test 
PTIrDA Test 17 SRT Test TASD test V87RDG test 
O2A0C TS test iTiner test 22°00 test P01 kdiy_Test 


Lect the fenction ta test © 


9. Turn the SMDK2440 off and again on. 
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WRITING IMAGE FILES TO INTEL STRATA FLASH MEMORY WITH OPENICE32-A900 


OPENice32-A900 can write image to Intel Strata Flash memory as Multi-lICE. However, OPENice32-A900 provide 
a Flash Write Program that is easy to use and don’t require ARM SDT/ADS debugger nor DNW. For more 
information on the program, refer to OPENice32-A900 manual or contact AlJI System (www.aijisystem.com). 


1. Connect OPENice32-A900 to PC through USB and to SMDK2440 board with 20pin Cable. 


2. Set the Jumper J1, J2, J3 and J4 as followings and switch on the board 
J1: 2-3 (short) J2: 1-2 (short) J3: 1-2 (short) J4: 2-3 (short) 


3. Run the Flash Write program and select Connect MDS from the File menu. 


Eile Usliy Figeh ele 


Connect 


4. Select SMU Manger from the utility menu and choose a device file, SMDK2440. It is used to initialize the 
system registers in case of there is no boot ROM. If you can’t find the file, download the device file SMDK2410 
instead of SMDK2440. After that, edit each value if necessary. 


SMU manager 


Denice [SMD 2440 | || Add device ] 


Register name Addrass Vedue Sine 
WTOOM S000 O0DD0OOO 4 
INT MSE. 44000008 FFFFFFFF 4 
INTSUBMSE 44000010 OODDD7FF 4 
LOCK TIME 4COD0000 «= OOFFFFFF 4 
MPLLOOM ACOIDNM4 = O0D5CO4e = 4 
RA SOOM 4E000000 2211s 4 
BAKE COME 42000004 O00n0Too 4 
BANKICOMT 46000008  O00007OO 4 
4 
4 
4 
4 
4 
q 
4 


=_ 
oO 


oN oon ea 


BANECOnZ 4G 8 onnn0Too 
BANKCOMG 4S0000i0 o0000TO0 
BANK.COM 4800001 4 CO000 Fi 
BANK. COMS 400008  o0000TO0 
BANK.COME 400i 8 OOn aos 
BANK.COM? SEO00020 O01 Bo 
DE EOE Cid steer rete ao 


Save | Close 
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5. Select Config.. from the Flash menu and Set the write options as followings 


Config target 


Device : [SMDK2440 | Vv Set SMU 


RAM information (Hex) Endian 


Base Addr|30000000 Size |O3FFFFFF Big @ Little 


File 1 | File 2 | File 3 | File 4(Length(4byte)+File+CheckSum) | 


Flash device INTEL_28F1 283A | 


Data width Erase Flash address(Hex) 


( @ Chip Base |00000000 
 16bit Sector Target joooo0000 
(© 32bit ‘ None 


Target Image File: 


ICAWORK\2440\2440USB_Mon\u2440mon.bin Ba 


— Device: SMDK2440 

— Set SMU: Checked 

— RAM Information: Base Address:30000000 Size: 3FFFFFF 
— Endian: Little 


— File 1 page 
Download: checked 
Flash Device Name: INTEL_28F128J3A 
Erase:Chip 
Data Bus width: 32bit 
Flash Address: Base Address: 0 Target Address:0 


— Target Image File: u2440mon.bin 
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6. Click OK. Then the current configuration is displayed in the window. 


Bile WORiy Flak Abeait 


Goa a 


PPS FF PEEP ee 
* Current config * 
PPRPERRP EERE RRR 
rrice > ROE 
EAM base addceoe : ilidsess 
EAH cice > Def Frrrrr 
yikes =e > Littio emia 
Filel oonfig ... 
Flach name >: TT Fea 
Erase : ALL 
Bote bus width oP Bat 
Flash bage adidrese | thobkkbbbhh 
Target adidvess | Ohheeefetehd 
Target image file 1 COR SO OSE fort era. Bes 


Checonnect 
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7. Select Write from the Flash Menu. Then it starts to erase the specified area of Intel Strata Flash and write the 
image to the Flash memory. It takes about 10 second. 


Alash UP 
Eile Lelie: Flak Aleve. 


[ee Ai ek 
? Current oomtig i 
PESEAAASAAS EEE EAA A EEE EERE AEE 
Berice = SREP EO 
EAM hase addreee = ie tononnoo 

: te sFFFFEE 

b Lathe evidtia 


THTEL_ 28F07674K. 
ALL 
Data ben width 7 09 Nit 
Flash bese addreae =; OHi000debeh 
Target wldreae | OHO 000deeo 
Target image file 2 OC ORE 2a OS Ben 02a eee. bin 


: mid mon... beim 

> (UHL? 
Thip erase start .,, 
Erase complete!!! 
STiiinan.bin d@inloadime ... 
atidiion. Bim programming ... 
etddiibmon. bis program complete Fil 


Cornet 
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7. Select Write from the Flash Menu. Then it starts to erase the specified area of Intel Strata Flash and write 
the image to the Flash memory. It takes about 10 second. 


Flash UP 
Bile Ley Fla = Alesue.. 


sa A 


(ae eo il Ree el ie eo ia 
? Corrent oeilG a 
By 
Doerice = SHDETAa0 
EAH hase addrece > ie Donn 
FAR size ' iO 0FFFFFE 
Byte gen 1 Little endo 
Filei config ... 
Flash mame = INTEL 23° 2 7R94A. 
Erase = B11 


Data ben widEh 2 0? it 

Flash Bese address | OHDD000h 

Target padres 1 Cee aaa 

Targel image file 20 EE ae 0S Ben 02 aie bin 


Filelara: whiiieon. bin 

PileSize: Deiis 

Chip orage wharh .., 

Erase complete! || 

Stiiinan. bin downloading ... 
atddion.bim programming ... 
eldidiiinon.bis program complete Il 


Connact 
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SYSTEM DESIGN 


OVERVIEW 


The S3C2440X, SAMSUMG's 16/32-bit RISC microcontroller is cost-effective and high performance 
microcontroller solution for hand-held devices and general applications. The S3C2440X has the following 
integrated on-chip functions: 

e 1.2V int., 2.5V/3.3V memory, 3.3V external I/O microprocessor with 16KB I-Cache/16KB D-Cache/MMU 
e External memory controller (SDRAM control and Chip select logic) 

e LCD controller (up to 4K color STN and 256K color TFT) with 1-ch LCD-dedicated DMA 

e 4-ch DMAs with external request pins 

¢ 3-ch UART (with IrDA1.0, 64-Byte Tx FIFO, and 64-Byte Rx FIFO) / 2-ch SPI 

e 1-ch multi-master IIC-BUS/1-ch IIS-BUS controller 

e SD Host interface version 1.0 & Multi-Media Card Protocol version 2.11 compatible 

e 2-port USB host /1-port USB device (ver 1.1) 

e 4-ch PWM timers & 1-ch internal timer 

e Watch Dog Timer 

e 130 general purpose I/O ports / 58 interrupt sources 

e Power control: Normal, Slow, Idle and Power-off mode 

e 8-ch 10-bit ADC and Touch screen interface 

e RTC with calendar function 


e On-chip clock generator with PLL 
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APPLICABLE SYSTEM WITH S3C2440X 


The S3C2440X, SAMSUMG's 16/32-bit RISC microcontroller offers various functions and high efficiencies. In 
addition to the high performance, the S3C2440X offers low current consumption, ensuring low costs. 
The followings are sample applications that can be designed with the S3C2440xX: 


e GPS 
e Personal Data Assistance (PDA) 
e Fish Finder 


e Portable Game Machine 

e = Fingerprint Identification System 

e =Car Navigation System 

e Smart Phone 

e Mobile Information Terminal (MIT) 
e Web Screen Phone 

e Web Pad 
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MEMORY INTERFACE DESIGN 


BOOT ROM DESIGN 


After the system reset, the S3C2440X accesses 0x00000000 address, configuring some system variables. 
Therefore, this special code (boot ROM image) should be located on the address O0x00000000. Bus width of boot 
ROM can be selected by setting OM[1:0] pins. 


Table 4-1. Data Bus Width for ROM Bank 0 


OM[1:0] Data Bus Width 


50- (word) 


NAND BOOT DESIGN 


Figure 4-1 shows a design with NAND boot. 


S3C2440X NAND Flash 


DATAI[7:0] MD[7:0] 


R/nB nBUSY 


nFWE 
nFRE 
ALE 
nFCE 
CLE 


Figure 4-1. NAND Boot Design 


MAKING NAND BOOT IMAGE 


When making a NAND boot loader image, you can use the binary file that is made from compiling and linking. 
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HALFWORD BOOT ROM DESIGN WITH BYTE EEPROMI/FLASH 


Figure 4-2 shows a design with half-word boot ROM with byte EEPROM/Flash. 


S3C2440X EEPROMI/ 
Flash 


Peele = anol Anant, 
ceca SE 0 [I in 


‘id ree 
nWBE[1:0] = 


nWBE[0] 


EEPROMI/ 
Flash 


ADDR[21:0] 


DATA[?7:0] 
DATA[15:8] 


nCE 


Pe nWE 


Figure 4-2. Half-word Boot ROM Design with Byte EEPROMI/Flash 


MAKING HALFWORD ROM IMAGE WITH BYTE EEPROMI/FLASH 


When make half-word ROM image, you can split two image files, EVEN and ODD. 


Table 4-2. Relationship ROM Image and Endian 


Po Big Endian Little Endian 
para) | Oddi Even 


paras] | even [ows —| 
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HALFWORD BOOT ROM DESIGN WITH HALFWORD EEPROMIFLASH 


Figure 4-3 shows a design with half-word boot ROM with byte EEPROM/Flash. 


S3C2440X EEPROMI 
Flash 


ADDR[24:1] A[21:0] 


DATA[15:0] ea DQ[15:0] 


nGCSo nCE 
nOE nOE 


nWE nWE 


Figure 4-3. The Halfword Boot ROM Design with Halfword EEPROMI/Flash 
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WORD BOOT ROM DESIGN WITH BYTE EEPROM/FLASH 


Figure 4-4 shows a design with word boot ROM with byte EEPROM/Flash. 


DATA|7:0] 
S3C2440X 


nWBE[O] 


nGCSo 
nOE 
nwBE[s:0) L_ —4 


DATA[23:16] 


nWBE[2] 


DATA[31:24] 


nWBE[3] 


EEPROMI 
Flash 


A[21:0] 
DOQ[7:0] 


nCE 
nOE 
nWE 


EEPROMI/ 
Flash 


A[21:0] 
DOQ[7:0] 


nCE 
nOE 
nWE 


EEPROMI/ 
Flash 


A[21:0] 
DOQ[7:0] 


nCE 
nOE 
nWE 


EEPROMI 
Flash 


A[21:0] 
DQ[7:0] 
nCE 


nOE 
nWE 


Figure 4-4. The Word Boot ROM Design with Byte EEPROMI/Flash 
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MAKING WORD ROM IMAGE WITH BYTE EEPROMI/FLASH 


When you make a word ROM image, you can split it into four image files. 


Addr. ROM Image 


Figure 4-5. Relationship of ROM Image and Endian 
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MEMORY BANK DESIGN AND CONTROL 


The S3C2440X has six ROM/SRAM banks (including BANKO for boot ROM) and two ROM/SRAM/SDRAM banks. 
The system manager on the S3C2440X can control access time, data bus width for each bank by S/W. The 
access time of ROM/SRAM banks and SDRAM banks is controlled by BANKCONO~5 and BANKCON6~7 control 
register on the system manager. The data bus width for each ROM/SRAM banks is controlled by BWSCON control 
register. 


The ROM bank0O is used for boot ROM bank, therefore data bus width of bankO is controlled by H/W. OM[1:0] is 
used for this purpose. 


The control of BWSCON, BANKCONO-7, REFRESH, BANKSIZE, and MRSRB6/7 is performed during the system 
reset. A sample code for special register configuration is described below. 


Sample code for special register configuration 


;Set memory control registers 
LDR r0,=SMRDATA 
LDR r1,=BWSCON *-BWSCON Address 


ADD - 12, r0, #52 ‘End address of SMRDATA 
0 

LDR  r8, [rO], #4 

STR  r8, [rd], #4 

CMP — r2, r0 

BNE %BO 

SMRDATA 
DCD 0x22111120 ‘-BWSCON 
DCD 0x00000700 ‘-GCSO 
DCD 0x00000700 ‘;GCS1 
DCD 0x00000700 ‘;GCS2 
DCD 0x00000700 ‘GCS3 
DCD 0x00000700 ‘GCS4 
DCD 0x00000700 -“GCS5 
DCD 0x00018005 ;GCS6 SDRAM(Trcd=3,SCAN=9) 
DCD 0x00018005 ;GCS7 SDRAM(Trcd=3,SCAN=9) 
DCD 0x008e0000+1113 ;Refresh(REFEN=1, TREFMD=0, Trp=2 clk, 
: Trc=7 clk, Tchr=3 clk,Ref CNT) 
DCD 0x32 ‘Bank size, 128MB/128MB 
DCD 0x30 ;-MRSR 6(CL=3 clk) 
DCD 0x30 -MRSR 7(CL=3 clk) 
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ROM/SRAM BANK DESIGN 


The ROM/SRAM banks 1-7 can have a variety of width of data bus, and the bus width is controlled by S/W. A 
sample design for ROM/SRAM bank 1-7 is shown in Figure 4-6, Figure 4-7, Figure 4-8 and Figure 4-9. 


EEPROMI 
S3C2440X SRAM 


ADDR[24:0] A[21:0] 


DATAI7:0] —_paarea DQ[7:0] 


nGCs[7:1] 
nOE 
nWE 


Figure 4-6. One-byte EEPROM/SRAM Bank Design 


ELECTRONICS 4-9 


Preliminary product information describes products that are in development, 
for which full characterization data and associated errata are not yet available 
Specifications and information herein are subject to change without notice. 


SYSTEM DESIGN 


2003.09.25 


S3C2440X 


4-10 


EEPROMI/ 
SRAM 


S3C2440X 


ADDR[24:1] 
DATA[15:0] 


A[21:0] 


DATA|7:0] 17:0] 
asia 4 es 


nWBE[1:0] nWBE[O] 


EEPROMI/ 
SRAM 


A[21:0] 


:0 
DATA[15:8] PalZ:0} 


nCE 
nWBE[1] 


Figure 4-7. Halfword EEPROM/SRAM Bank Design 


S3C2440X 


ADDR[24:1] A[21:0] 


DATA[L5:0] 


nGCS[7:1] 


DATA[15:0] 


DQ[15:0] 
nCE 
nWE 


oo 
nOE nOE 
nWBE[0] 


ies 


nWBE[1] 


Figure 4-8. Halfword SRAM Bank Design with Halfword SRAM 
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EEPROMI 


S3C2440X SRAM 


ADDR[24:2] A[21:0] 
DATA[31:0] DQ[7:0] 


nGCsf[7:1] nCE 
nOE 
nWBE[3:0] 


EEPROMI 
SRAM 


A[21:0] 
DQ[7:0] 


nCE 


EEPROMI 
SRAM 


foe ee 
= — 
_S*S 


nWBE[2] 


EEPROMI 
SRAM 


A[21:0] 


DQ[7:0 
DATA[31:24] 17:0) 
nCE 


nWBE[3] 


Figure 4-9. Word EEPROM/SRAM Bank Design 
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SDRAM BANK DESIGN FOR S3C2440X 


Table 4-3. SDRAM Bank Address configuration 


| BankSize | Bus Width | Base Component Memory Configuration Bank Address 


2MByte = 16Mbit ae 2 x 8X 2Bank) x1 
| (612K x16x2B) x1 x 16x 2B) x1 


= 16Mb (2M x 4x 2B) x2 A21 
= saci X2 
_ x32 (512K x 16 x 2B) x2 | 
8MB 16Mb | = (2Mx4x2B) x4 A22 


(1M x 8x 2B) x4 


— 64Mb (4M x 8 x 2B) x1 
Pe x8x4B) x1 eo ~ 


| (2Mx16x2B)x1 | x1 


n22:20 
| (612K x32x4B) x1 | xX 32x 4B) x1 recy | nat 
(2M x 4 x 2B) x8 A23 


| (2Mx16x2B)x2 | x2 


(1M x 16 x 4B) x2 8 __ 22] 
= 128Mb anes x8x4B) x1 
| (2Mx16x4B) x1 | x1 


| (4Mx8x2B) x4 x4 


(2M x 8 x 4B) x4 2 
—— 128Mb ene se x 8X 4B) x2 
| (2Mx16x4B) x2 | X2 


—— 256Mb eens) se x 8X 4B) x1 


| (4Mx16x4B) x1 x1 


a x4 ee 
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Table 4-3. SDRAM Bank Address configuration (Continued) 


| BankSize | Bus Width | Base Component Memory Configuration Bank Address 


caNe no524 
ee eae 


512Mb (16M x 8x 4B) x1 
256Mbit (8M x 8 x 4Bank) x4 A(26:25] 


128MB 
512Mb (32M x 4x 4B) x2 
(16M x 8x 4B) x2 


The required SDRAM interface pin is CKE, SCLK, nSCS[1:0], nSCAS, nSRAS, DQM[3:0] and ADDR[12//AP. The 
sample design with SDRAM is shown in Figure 4-10 and Figure 4-11. 


SYNC 
S3C 2440X DRAM 


ADDR[13:1] 
ADDR[1 3: 1] A[1 2:0) 


BA BA 


DATA[1 5: DQ[15:0 
rie DATA[15:0] ie 


SCLK CLK 


nRAS[O)/nScs[d] ncs 
nCAS3nSRAS nSRAS 
nCAS2inSCaAs nSCas 


nvvE nvvE 


nvVBE[1:0)//DQ M[1: 0] DOM1- 0] LD@M/UDaM 


Figure 4-10. Halfword SDRAM Design with Halfword Component 
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SYNC 
$3C2440X DRAM 


ADDR[14:2] 
ADDR[14:2] A[12:0] 


BA BA 
DATA[31:0] DQ[15:0] 


SCLK CLK 
nRAS[O/nSCs[o] ncs 
nCAS3/nSRAS nSRAS 
nCAS2/nSCAS nSCAS 
nWE nWE 


nWBE[3:0]/DQM[3:0] somal LDQM/UDQM 


SYNC 
DRAM 


ADDR[14:2] 
A[12:0] 


BA 

DQ[15:0] 
DATA[31:16] 
CLK 
ncS 
nSRAS 
nSCAS 
nWE 
LDQM/UDQM 


DQM[3:2] 


Figure 4-11. Word SDRAM Design with Half-word Component 
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GPC CARD (GPCMCIA) INTERFACE APPLICATION USING CL-PD6710 (CIRRUS LOGIC) 
The GPC card (GPCMCIA card) can be interfaced with S3C2440X using following components: 


e CL-PD6710 from Cirrus logic 


e TPS2211 from Texas Instruments 


We tested the GPC card interface by accessing the card information structure (CIS) in the modem card as 
Figure 4-12, using following test code. 


pd6710.h CL-PD6710 register definitions 
pd6710.c CL-PD6710 GPC Card program 


ow NW v0.49 [COM1,115200bps] [(USB:x) 
Serial Port USB Port Configuration Help 


[PD6716 test for reading pc_card CIS] 
Insert PC card!!! 

PC card interrupt is occurred. 

PC card interrupt is occurred. 
Card is inserted. 
3.3U card is detected. 
PC card interrupt is occurred. 

[Card Information Structure] 
cisEnd=6"a6 

1g ney leet ey ee ue, 
26, 4, 7,c8, 6, 6,15,26, 4, 
47 ,26,26,20,20,26,26, 6,5 
31,2e,36,20,20, 6, 6,fF,2 
Seg a, ea Cp etg tae eye ly 


9 
1 
3 
2 
8 
4 
i) 


om Mt @& ow — oO 


Figure 4-12. GPC Card CIS Access Example on S3C2440X 
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10BASE-T ETHERNET CONTROLLER (CS8900A) INTERFACE 
The 10BASE-T Ethernet can be supported on S3C2440X using following components: 


e CS-8900A from Cirrus logic 
e XFMRS XF10B11A-COMB1-2S is Ethernet RJ45 with transformer. 


AUDIO CODEC (UDA1341TS) CONNECTION WITH S3C2440X 
The S3C2440X IIS interface example circuit is as follows: 


e UDA1341TS from Philips Semiconductors. 
e The L3 interface of Philips (L3MOD, L3CLOCK and L3DATA) is realized by general I/O port. 


e Refer to the sample code of audio application which plays GPCM file. 


UDA1341TS 


I2SSCLK 

I2SLRCK 

I2SSDO 

CDCLK SYSCLK 
GPB2 L3MODE 
GPB4 L3cLock  VINL1\}<——— MICROPHONE 
GPB3 L3DATA VINL2 -<¢———__ IN 


Speaker VOUTL 
OUT VOUTR QMUTE 


Figure 4-13. UDA1341TS Connection with S3C2440X 
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LCD CONNECTION WITH S3C2440xX 


The S3C2440X LCD interface example circuit is as follows: 


UG-32F04 (320x240 mono STN LCD) from SAMSUNG DISPLAY DEVICES CoO., LTD. (refer to Figure 4-14) 
— TL497CAN can be used to make VEE (-25V). 


UG-24U03A (320x240 mono STN LCD) from SAMSUNG DISPLAY DEVICES CO., LTD. (refer to Figure 4-15) 
— VEE is generated by the circuit on LCD module. 

— VLis 2.4V typically. 

— DISPON _ H: display on, L: display off 

— nEL_ON’7 H:ELoff L:ELon 


KHSO38AA1AA-G24 (256 color STN LCD) from KYOCERA Co. (refer to Figure 4-16) 
— DISP signal can be made using I/O port, or power control circuit or NRESET circuit. 


— V1-V5 can be made using the power circuit recommended by the LCD specification. 


LTS350Q1-PE1 (256K color TFT LCD) from SAMSUNG ELECTRONICS CoO., LTD. (refer to Figure 4-17) 
— VDD_LCDI is typically 3.3V. 


LP104V2-W (262,144 color TFT LCD, 10.4”) from LG Philips (refer to Figure 4-18) 
— VDD_LCDI is typically 3.3V. 


V16C6448AB (640x480 TFT LCD) from PRIMEVIEW (refer to Figure 4-19) 
— VDD_LCDI, VD and control signal are typically 5.V. 


VFRAME 
VLINE 
VCLK 


VDO 
VD1 
VD2 
VD3 


1 
2 
3 
4 
5 
6 
7 
8 
9 


(from S3C2440x) 


Figure 4-14, UG-32F04 Connection with S3C2440X (320x240 Mono STN LCD) 
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q 

VERAME FPFRAME a 
VLINE FPLINE A 
VSS2 a 


FPSHIFT 
VCLK wees 


PORT(DISPON) ae 


VM VCC 


OONDUORWNE 


PORT(nEL-ON) 
(from S3C2440x) UG24U03A 


Figure 4-15. UG24U03A Connection with S3C2440X (320x240 Mono STN LCD) 


VERAME ——_______ LM 
VLINE SEED 3s cae O 
VCLK | ———____________________=__po 
VD7 

VD6 


VD5 
VD4 
VD3 
VD2 
VD1 


OONDORWNER 


VDO 
(from S3C2440x) 


Weeverryy 


KHSO38AA1AA-G24-95-14 


Figure 4-16. KHSO38AA1AA-G24 Connection with S3C2440X (256 Color STN LCD) 
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HOONOUAWNE 


LVFRAME 
LVLINE 


LLEND 


LD18 
LD19 
LD2O0 
LD21 


LD22 
(from S3C2440%xX) LD23 


LD10 
LDb11 
LD12 


LD13 
LDb14 


LD15 
LVCLK 


FH12 50P 


Figure 4-17. LTS350Q1-PE1 Connection with S3C2440X (Samsung 3.5” Transflective TFT LCD) 
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CLK 
Hsync 
Vsync 


VCLK 
VLINE 
VFRAME 


VD18 
vVD19 
VD20 
VD21 
VD22 
VD23 


DDD VIO 
WIN|R Z 

0 
OOO000 00 


AIA 
os 


VD10 
vVD11 
vD12 
VD13 
VD14 
VD15 


OAIWI NJ RIO 
OO0O0000 


VD2 
VD3 
VD4 
VD5 
VD6 
VD7 


OAJWIN|R/O 
OOO 00000 


VM 
PVDD_LCDI 
PVDD_LCDI 


<< 

OjO 

DOJO 
(one) 


OMONDUORWNE 


S3C2440X 


DF9B-31S-1V 


Figure 4-18. LP104V2-W Connection with S3C2440X (LG Philips 10.4” TFT LCD) 
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ODNDUOBRWNPR 


VDD_LCDI(5V) 


(from S3C2440X) V16C6448AB 


Figure 4-19. V16C6448AB Connection with S3C2440X (TFT LCD) 


TOUCH SCREEN PANEL (TSP) INTERFACE CIRCUIT WSSITH S3C2440X 


Typically, the TSP consists of two plane resisters (x-axis plane resister and y-axis plane resister). In this reason, 
TSP has four terminals. To read X coordinate, Q1 and Q2 are turned on while Q3 and Q4 is turned off. Therefore, 
X coordinate value can be read out from AIN7 by ADC. To read Y coordinates, Q3 and Q4 is turned on while Q1 
and Q2 is turned off. So, ADC can read out Y coordinate value from AIN5. The INT_TC can be used to check 
whether the TSP is touched. 
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i 


| MOSFET N 


FDC6321C 


TSP Terminal 


Figure 4-20. TSP Interface Circuit with S3C2440X 
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SYSTEM DESIGN WITH DEBUGGER SUPPORT 


MULTI-ICE 


The S3C2440X has an Embedded ICE logic that provides debug solution from ARM. MULTI-ICE enables you to 
debug software running on the S3C2440X. Embedded ICE logic is accessed through the Test Access Port (TAP) 
controller on the S3C2440X using the JTAG interface. 


JTAG port for Embedded ICE Interface 


When you build a system with the S3C2440X Embedded ICE interface, you should design a JTAG port for MULTI- 
ICE interface. Usually, the interface connector is a 20-way box header, and this plug is connected to the 
Embedded ICE logic interface module using 20-way IDC socket. 


The JTAG port signals, nTRST, TDI, TMS and TCK have to be connected to pulled-up register (10K ohm) 
externally. 


The pin configuration and a sample design are described in Figure 4-21 and Figure 4-22, respectively. 


QDOOOUOHYOOO® 
YVOOODOGDOeOO® 


[inde SSCSC~S~CSnSSCS~™ 


VTref System Power 
Vsupply System Power 
nTRST Test reset, active low (connected pull-up reg.) 
TDI Test data in (connected pull-up reg.) 
TMS Test mode select (connected pull-up reg.) 
TCK Test clock (connected pull-up reg.) 
RTCK Return test clock (connected pull-down reg.) 
TDO Test data out 
nSRST Connected to nNRESET and nTRST through 470 ohm resister 
DBGRQ NC 
DBGACK NC 

4,6, 8, 10,12, 14,16,18,20 | GND System Ground 


Figure 4-21. MULTI-ICE Interface of JTAG Connector 
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S3C2440X 


470 ohm or Switch 
Multi-ICE use : Off 
330 ohm | Multi-lICE not use : On 


nRESET nRESET 
(from Reset logic) 


Figure 4-22. MULTI-ICE Interface Design Example 
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CHECK ITEMS FOR SYSTEM DESIGN WITH S3C2440X 


When you design a system with the S3C2440X, you should check a number of items to build a good system. The 
check items are described below. 


e The OM[3:0] pin has to be configured. 


e If EXTCLK pin is used for MPLL and UPLL, XTIpll has to be connected to VDD. If XTIpll pin is used for MPLL 
and UPLL, EXTCLK has to be connected to VDD. 


e If an input pin is unused, connect the pin to VDD or GND. If the pin is floated, S3C2440X may not operate. 
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NOTES 
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Find price and stock options from leading distributors for 
$3c2440x on Findchips.com: 


ttos://findchips.com/search/s3c2440x 


